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INGE Guftom ha* made it a Point otCIvi- 



R E ' "• A; ;33 ■ ; E R. 




lity to the Reader,; ^s well as a fort of Or— 
namentto %Bopk,\ to;in$roduce it with fouje 
Prefatory, Difi^urft^, I. ihaU endeavour to .make the 
. following one as Vfeful *as.I\eai% by diicqurfiog o£ J 
* ibtaetbidg by whtebf I mty inform the Reader,, ac 
the iamcithhe tbat I paybim theufual Complex 

| oieat«y; , j. »: -j .. ' ' . 

;/ - Asa therefore a* the Dtfign of the IJafuing Trca- 
fife, is to explain the Nature and Properties, dtonc 

I ptrricuht Sort or Kind of PROJECTION ; fo I 

1 fwfopofe het£,Jo explain, the Nature of PROJE- 
CTION j»- .GENERAL jvith its fevmtlQW/, 
and their Vfcr and Dijftrtnees one from. another ; 
and this, as fer as the Bounds that are here ? tet me 
; wffl pertfir., ;, iil? - ,\. -<\..-. 

^ Bkp&SQX&ti* * thtTrtnfcpption or Delineftion y of 
*n Qtjfiiklttpm 4 ?lw** « Qt gather j 7 Tis the Figure, 
marl£d or tracd out ufon .4 Yiapc* by a moveable Line, 
extended from the ETE^ as a common Poie ar Gcptr*, 
u the fevertl Points of «n QkjeB. Upon this, Ac- 
count*, 'tis called by fcpie, by ;the Name of » SEC* 
TION, and* that not imprpperly j for chat figw?, 
t b nfcage 



r 
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Image, of Repfefentation of an Obje<3E upon a Plane, 
m m iwc^ call FftepeTieNr irirerother tbw 
tfie SECTION of the~Vifiral Cnir, Pyramid, cyHn*- 
dfc*s>r Pjrjfin, by the Plane oh which, the jaid Fi- 
gvfH is Jefignd. Ps eafif^ jmde/$ood fita} hcftco^ 
hw^grek a Vatietjkof PtapRlon arifes, wm thfi 
tmriVw Pofitiotis, both of the E;te f the vifiblc Oiy*# f 
and the P/4«<? it fclfJ That as jt muft needs be 
vaftly different, if the £><? and Plane continuing 
their Situation/ t6e Oft £ chad|cs froiria dirift Po- 
rtion ft) an otV^Mf ; lbnikewrc it nkft ber if the 
Eje and Otoff remaining as they were, the Plane 
1* ;fa6rd from one SfcOttten to anoth «lrf> And: 4b* 
fibf'tpianti he between thr&tjcB andvhe itye'y the 

Pmje&td Figure will be /^}, the nearer the Fkuur 
is to the£>e, and the £>***#*>' the further off ; fop- 
* pdfiurg the Eye anrf Objeft to be fiatfd, -arid tner 
Pfone to move i As affo that the proj^fted Figure 
Will be greater, the ftirthcr Ae J^<r It frottt the? 
Tlanj; x and /</i, the nearer it is to it ; fupptifing 
the OijtB and Pl*m to be 'fix Vi, and ibe lye to 
move backwards or fof"W**ds» On the ottar&and:;' 
that if the Obje& $ he between- the Plana ahd th*R}eX 

Then the further the Obje& is fion> tbe Platte, tbe 
hfgger its Projeftidm fontad the nearer, tbe fc/i * 
foppofing the Pto* atid the S^ to retail* their 
Bofitions, and the 66je» to move ; or that the far- 
ther the Eye is from the Plane, the /<?> the -f wj* 
Aion of the ©bje& is, and the nearer the JSgger j 
fuppofing tbe Qfy>» and Plane to retain their Pofr. 
tions, and the £^ *o move. 
• Ttefe things are obvious, upon the drawing of 
dnte or four ftrait Lines. And therefore paffing 
this, I think it not improper to obftrve in the next 
Place, that we ought to conceive a Dffierence, be- 
tween 



affetffi the, PROJECTIONS and the barf APPEARS 
ANCE, of an Objcft to the Eye. For th^ Situation 
of the Qbjc&j and of ehe Bye* cpntinMin^, the 
APPEARANCE is £fcill tt* fa**: But tho* the Eye 
Mi ObjeS fhoufcl retain ihcir Portions, yet if the 
Pltne alters habituation* the PROJECTION wtif 
nor be the femej |hk y$ry di&ttent. So that thefe 
Two are not /entirety the fame ; nor are the 
Words therefore to be ufcd promifruoufly> as Tejrraa 
perfcdly equivalent, and tnat fignife one and the 
lame thing. APPEARANCE depends oiAyupoa 
the HfUimv qfi tm things t9:f#h other, 0$\i the 
ftyiff* and B^ But FRACTION befides thofc 
1\mi takes in the Ckm6der*tioo of a Flatted which 
befides a V2&\Y*}itiy in k &tf* introduces a confide- 
fable Drfferono* between it *ad tfe other* Yqt after 
all J Prejdthn is M more th*rt Rclttjpe Appt4r^ne&\ ' 



4wg#l}er* 
And *tb this particular Consideration o£ ,?*, p/aa* 
likewtfe, that diffingutthes *fc7 Sc*V*eei from^sit 
we commonly call, SIMPLE or, DIRECT OP- 
TICKS. For iaa * Urr> we CottSdcr Quantities ptirely 
m VISIBLE, .of as tjbeObje&s of Vifioa } .£ kw% 
they are cAnfide^d, as Vifible^ with Hffftft .ta>r* 
cirtdi* Vim* 1f**g ** 'W* *? th*t'f*rHcul*r tftftion* 

The #&&tm KjwU ot Sp&j& of Proje<aion, muft 
be taken, from the .^*«**l placing, eater p£ifre 

7 Thdthejt obgttf nocto be derived ifomt^P^ 
fit ton* of tte<#^f; k plain/ Bccaufe, tho 5 very 
different ProjeAions will arife from hence, yet tjifjr 
would be Infinite; even-as (pany*: as da* r$ *rf • Vo~ 
fitirivibauheObjt^may^ , , , 




Bcfufcs; from a different POSITION, arifes $ 
different APPEARANCE ro the Eye v And fine* 
Proje&ion, is otaly transcribing drc Objeft as ir ap* 
pears ; we fhottld thus, rather be £roje&ing fo many 
federal different Obje&s, than making the feveni 
different Projeftions of one arid the fame Objeft. \ . 
' Neither ought this Diftin&ion,' %o be taken from 
the various Pofitions <f the Plane, which in general 
dan be but Three, trte, P&pimdituUr, Farafel, of 
Oblique, to a Ray, let fall: perpendicularly, frora 
the Eye, tor the Objeft. 

'Tiftrtie, that there arrfe from hence, three Very 
different Prbjeftions ; and a Man may, if he plea* 
ies, caH them different Kinds of Projeftions too : 
Bpt however, it would be of little Uft or Advan- 
% tage to diftmguifh diem- thus ♦- nay it Would be 
(without farther Lltakatitmt and Conditions) an 
obfeure, doubtful $nd» ambiguous Way of ^ giving 
in Account of a*Proje£tton, to Jay*, 1$ was fitch * 
me, that the primary vifdal tyy, was at Qgbt Angles, 
ct Hoi at High Angles') to tie Plane, m which the Pro- 
jeSfion was made. ^ 

A Man by this* might poffibly, in many Cafes,* 
undtfftfcfid one Sort of Figure, when, in Reality, sr 
was quiter another that' was intended.} m> : 

Certainly the Diftift&ion of the JQm/s of Projew 
ftion* ought to be taken from that Principle, and 
that only, which will infer the mofrcompkat, com* 
prehenfive, and eafily concrivable Difference, be- 
tween: the Members fo diftinguiflb'd $ and that Prin- 
ciple mtift of neeelpty be, the various Diftaxce tftfo 

This takes m and accounts for all v and intro^ 
duces a dear and diftinft Notion* of Three Kinds 
cf Projeftion, vaftly different from one another. 

. r Nor, 
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Var can these, upon, thij Principle, -p ofllUy .fce pqr 
more than X&ra • fince there can be but a threefold 
Variety in that Article of Pittance. For the Eye, 
may befuppos'd, either to Ije Infinitely rcmw% or 
fnfinkeiy near, (or in ContaB, as they expreis it) or 
>el/e at tome /«£ «»d moderate Difance. 

Accordingly we have {what the Writers qf this 
Science, ha*e calPd by the Name, of the) OR- 
THOGRAPHICAL, STEREOQR APH1CAL f 
and SCENOGRAPHICAL, Projections: Of each 
p£ which, we (hall (peak Jomething in their Order. 

In the Qrthogrspbick Proje&ion, wc commonly 
fav, the £> is fuppos'd to be at an Infinite piftance\ 
pftch is qot to pc underftoqd ftri&ly, but compara- 
tively fo; or in a more rude and vulgar way of 
Speech, for an immoderate or very great Diftatict f and 
jwhich with Relfte&to our Ordinary Views (which are 
taken ztfnuB Diftances) piay well enough be callM 
Infinite. We may fairly reckon that to be an bnr 
moAcrm fane! in this Scnfe therefore an Infinite) Di- 
ftaqce, VW the Parts of an Obje&, which in rev 
litj, bear a very confidwable Proportion to the 
whole j do nottyirbftanding disappear and Jie hid, fo 
that we can't difcern Except and Defelfs, or make 
Companions between then)," as we could cafily do, 
pt feme other Station^ left difta j»t from (bit Objc<a. 

And therefore, thi# Infinite Difttnce we (peak of, 
is (9 tar from confiding in l*dwifiKli, or being ens 
pnjy Imxptt£ Dfftance; that it admits of a great 
Latitude^ nay is capable ollnfipit* JW* accor* 
ding to jthe Ufgmtude a&d £*****, of the qbjeds 
v ^;^; conUdpr^ Tfo A«e. Diftance^ which 
W W*& *° * wvfm<a Qbjffcmay be JV*Wo 
{f*»j| W^ c > w * tl * B4*&«* *Gw one, may 
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DUhnce, in Companion to a minute Objeft, may 
be immoderate ; when a yaftly great one may be mt 
Contrary, with Relpe&to an Objeft of proportional- 
ly large Dimenfions, The MW; Diftance from the 
Earth is properly enough 'ftilM Infinite, in Compa- 
rifon to fome petty Meaftres of Length and Di- 
ftance, in common life here amongft us. But yet, 
it is not fo, with Refpeft to the Semidiametctycf the 
Terrejlrial Globe. For we find (for Example) that 
the Appearances of' SoUr Eclipfts are very tlif- 
fcfchf, at the very fame Moment of Jibfdlute Time j 
to People that obferve them, from different Parts 
of the Globe : Which Ihews, that; the Semidiameter 
of our Earth if far enougbfrom being as a Pointy with 
Refpeft to the Diftance of the Ec tiffing Luminary, 
*ftd does indeed bear fome contidefable Proportion 
thereto ; an<J this Proportion is commonly exprefe'd 
In round Numbers, by that of I to 60, However 
this lime Setaidiameter of the Terrc/tid G{ok 9 bears 
Tiofcnfiblc Proportion, to the Wi Diftance from it; 
which therefore k iit-our Senfe, an Infinite Diftance, 
Hence we take thi Sun's Rayes as fowM* and de- 
termine the Foci <*f them in HefrsBing or'Ugfle&tng 
Gl*ffes % as for Rayes rimt are really Parallel : and 
. that without confideraUe Errour. . We fuppofe jhe 
Sun to eattgham Fhlf the Globe rt our. Earth ; 
when as in GemuMtdl Stri&oefc, 'tis certain that 
he anSghteas more than a Hemifiiprir. : But thtn, 
&s one and the f^e Lamina ry, enlighttiing pnt and 
the^fknK syj^/^Bbdv'^hich is fc/}thjri that Lumi- 
tttrjrs )eftllgH(fcj* 'Wfrfmlpp ^ Si (ttio 1 ^ 
mifw mft* *h*n la ffl^lffaW e,) at a gte$er r p$alpcc 9 
thorn . a ^(^'M^^ Biftancc / fa upBWAc. 
count of m IfaMM^flnety great PHbrc bet^eea 
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4b near to a Hemifphere, or rather, the Excels of 
.the Enlightned Pan *bove a Hemisphere, will be : 
fo far dimiflifhM ; that no finable Difference will 
jarift. 

And this is the Cafe, with Hefpe& to jhe Suit, and • 

,j!be Globe we live on ; upon which Score (the?- 

it be not Mathematically True) we lay, that Half 

the Latter is enligbtned by the Former. So alfiy 

we take the Shadows of Eqvi&iflunt Gnomons, to bt' 

£sr*Uel to one another j ^nd fty> that Vis the Tatae 

thing, whether Dials are plac'd on'the Surface, or 

at toe Certtr? of the Earth; whereas rigorouflf 

freaking, ftehber are, nor cap, the Shadows of foch 

Gnomons be parallel (untefs in one Cafe, when the 

TGnboioits themftlves, ore difpo/d paraltel to the 

' Plant, on which the Shadows are received) nor art 

Dk/x/afoft, plac'ti a#y where but at the Centre 5 

Wh^re, and where only* the Stilt truly anfwers to 

the Axis of the Globe, and the Planes tbemfe!re? f 

to the Wanes of the Great Circles^ which they » . 

preftnt. • * 

But to proceed. It is .upon the Account of # thfe 
ftppo/d Infinite Diftaricd of the Eye; that all OR* 
THOGRAPHICfc Pr^e6Rons ate defign'd by 
Par aid Rayes, Indted in Nature, there js not, nor 
pan be any fuch thing, as , Pafaltel Rddiatibn j 
either from a REAL, or FICTlTf OUS t Radiant, 
fiich as is an £/*;,. but the Angles becoming Inde- 
finitely Small, and therefore fofenfible, when- the 
piftanoe is Indefinitely tiPlfo } We thctefotie tafe tb0 
Projeding Rayes in thisdft, as Parallel, and pro* 
ceed accordingly. . ' VV • 

J From tiencenit \% that In Proje&ions of the SpBci* 
v ttts. way; : all Circles both tirtat and Small, me 
fknFtfvfofy are'SoU^t' Right Angles, t© *H* 

1 M W*ty 
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Plant of that Grcle, op which the Projeftiop is 
made ; 4° all &11_ inio the J?orm of Ekipfss. 

All little Circles, as z\fo all gredt ones, which; 
are perpendicular to the faid Plane ; (fuch as are the 
Equator $ Ecliptick. and ; Horizon in the Common 
Analemma) are reprefentcd byjlrait Lints. Kor can 
there be any fort of Line, Circular here $ except 
only the Periphery of that Circle, in a Line drawn 
thro' the Pole of which, the Eye is fuppos'd to be 
plac'd, at an Infinite Diftance • Or in other Words ; 
the Circle we project upon : as (for Example) the 
Solfthial Colure* in the. I*firtmcnt)u& now mention'd, 

From hence like wife it is, that all Arches, be- 
ing projcfted, into .their Rjght Sines \ the £ine of 
Sines is of fo neceffary Uffe, in describing and fblv- 
ing Problems, by this Sort, oF Proje&ion^ *$)mx& 
are m*ny UfefuJ, and Noble Proj^ions of the 
Sphere, made this way;, and . particularly very 
curious, (I won't (ay the moft practicable) Conftru- 
fiions of Dials to be drawn from thence. Yet it 
mutt be'confefs'd, that as the nice Delcription of 
EHipfrh is a troublefome and laborious Pra&ice; 
W there, is an Inconvenience in that Re/pe&, at* 
tending an v Orthographical Proje&ion, where a 
Problem requires an E&itfis to be defcrib'd $ which 
feme of the very Fin*. ones do ; tho' mio$ Qfthe iifcEul 
Vulgar on?s do not, but may be done by Right fines 
and Circles only, r . v 

t}or Qiould we omjt taking. N[otice,pf that parti- 
cular Inconvenience, likewise, in 0/thographical 
rejections, vi^ : The extrcam narrowing and crowding 
together of the Part s^ toward the outfide J : which is tt^e 

unavoydable Confequcnpf ,,of rht.TaraBclifm of the 
^ayesz.As; comxfio^ Gfomtry will convince my 
Qpe^that divides the C^^fer^ce^a Circle io- 
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tp » goo4 Number of equal P^rts, and draws- 
Chords, thro 9 tteoppoGtc Correfpoddem Points. 

This Son oxProje&ipn, by ParaBef Rayes, h 
very ufeful in other Cafes, befides tfcpt of defig^ing 
theGrcles of the tyV upon a Plane, for A/lrono* 
meat Purpofes. 

In Military Arcbite8urt\ tfic Draughts of For*/ T 

jbjtf /or/, are mpde this way, not paly with more 
Eafe and Expedition, J>ut with moft Convenience 
and Advantage too. 

In Civil Architedure, Orthography propprly fig- 
nifies the upright. Delineation of the Front : Thus 
Vitrupm defines it/ Ortbograpbia eft Brett* front* 
Imago* %ib. i , An4 by Front I prefume is commonly 
intended, all .that can be ten din&fo at one finglc 
View ; whether inward or eutward, whether confift- 
ing of one Plane only, or of more. But this is a more 
reftraind Senfe and Application of the Word 5 for 
it denotes in general, a Delineation or Defigoatioa 
by perpcndicuUr Lines j which come&up to the true 
Pufpprt of the TermotfoyeW^ A"4 ft is after this 
way* that the Flans and Elevations, of Buildings, up 

onunarily drawn. 

The Ichnography {or Plan) ex. gr. is an Orthp- 
graphick Proje&ion, on the Ground fyane ; or^ 
which is the fame thing i 'tis the Sedion by a, ' 
fclaoe .parallel to the Horizon. 

The. Profile, is the. fame Sort of ,jproj^<9ion upon 
zVertkai Plane, parallel to that, by which the Body 
is fuppqs'd to be cut through. Sometimes the entire • 
SeQion .it.fclf (in which not only the b^e out- 
Lines, but alio th$ Thickn^ls of the W*lls. appears) 
is reprefented this Way v .... ,- , 

All tfaefe Proje&ums are defjgn'd, by Perpendi- 
culars let fall, from the fcveral Points of the Qbjc&, 

^ '. tO 



to the Plane or Tabic, on which the Figure i* to b* 
drawn* For which Reafcm they muft all of them, ne* 
ceflartly be Similar to their ftfpe&ive Primitive Fir 
gurts • being made (as they aft fcppos'd to be) off 
J*kne* parallel to thole, in whfcft the Original s>Or Pri- 
mitive Figures aye conceivM to lie. Farther, tho*fA*J£* 
and TbicJ&efs, may well be reprefented thk Way j 
yet there can be no Expfcffion of Depth or frefk**- 
iity. The Natute of the Projection, will not aMoW 
any Representation of this Dimenfion. However 
(at Vitruvm intimates, L)ih> 1.' Cb t a.) it rmf be 
dUmaHt to remedy this, by Shading er Colouring 
what is thus defcrib'd Orthographical!} upon a Plane ; 
by which Means the Elevation and Depreffioo, 
and lb the due Diftin&ion of Parts, may be exhi- 
bited j tho' it op nerer poffibjy be done, by the 
bare Lineaments $ or Geometrick Defign. 

But to go on with our Bifcourfe. 

The STEREOGRAPHICK Proje&ion, come* 
next to be oonfiderM! This is that, which is (aid 
to be, Ex Oculi oonta&Uy becaufe the Eye in this 
Sgrt of Proje&ion, is conceived to be pofited, on 
the very Surface of the Body or Figure to be projer 
(ted. And there is this particular Advantage artfing 
from thence, w $ That, in the SPHB^E, (about xvhicb 
(bis PnjeBion i principally converfani) all the Part* 
are feparatety and diftinBfy. represented ♦ and that there 
i no one Point (excepting that only where the Eye 
js plac'd) whofe Brojeffion coincides* with the ^rdjeihidn, 
of another Point. For the Rayes drawn from the 
Eye. to the Points of the Spherick Surface, will -cut 
the Plane on which the Pfbjeftion is mad*, eadh xn 
its own proper. diftiflfl: Poior, Indeed, in the Cafe 
ot Bodies, that are contained under Hfftiltneal* 
fgu^4 Surfaces ; ' there the Projetfions offeverni tbinis 
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•iff U coincident with one *nother 9 and Aat becaufe 
cfthc Reftilineal Surfaces; as iff*, gr. the Eye 
'were plac'd in one of the fitid Angles, of either of 
the S^gulmr Bodies ; the Proje£Honi, of the feveral 
Points of thole Surfaces, whofe Angles Compote the 
Solid Angle Where the Eye is fix'd, will be coinci- 
dent with one another, becaufe the laid Points lie all 
in JttMit Lines. But in the Sphere, or other Solid, 
contain'd under a Curve Surface j it will be other r 
wife.. It isfcara hence, that this Projection has its 
Kame of STEREOGRAPHICH ; becaufe not onl* 
the Ambit or OutjUe of a B«dy is this way defcrib'd, 
but the t& $t&*n*> the Solidity, or entire Content of 
fe : As the Geometry* of Solids, is for the lamp 
Reafcn called s*f«ojwtTjtfc. 

To give the comjpleat and entire Figure, of a Body 
thus on a plane Superficies, is the peculiar Property 
<>f the Stenographic^ Prcjeft ion j for neither the brthv 
£raphic\ nor the Scenographick. , canpoffibly do this. 

Befidcs ; the Parts of the Proje&ure, in going / 
from the Centre to the Circumference, which id . 
th^ Orthogr4phic\ Pjroje&ion, are fo crouded toge- 
ther ; that they arc the Ieaft fit for life, where' ma- 
ny times they ought to1>e of the moft lift; thefc 
here, are gradually augmented, and that with no very 
exceflive Increase, till we come to a Hemifphere j 
'after which they are indeed, more immoderately 
augmented, 

r But then (which is likewife not only a noble Pro? 
' perty, fruf a moft considerable Ea/e and Advantage 
in 4)Is /Projp&ion, is, that) all the Circles of jhe 
^Sphere, .both $m4l\9n& Gre at (except thofe Great 
. ope* only which pais. thro 9 the Eye, and which aire 
, defigo*d by Right Lines) are rcprefcnted here by 
Circle $ j and that as none of them elfe can be (Irai* 

Lines* 



/ - 
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JLiqc*, fo neither caq they be plUffcfi as they will 
be(fbme of them, both GrM* and Little ones) ifl 
the Orthographic^ Proje&ion. Farther, * all Arches 
)beiirg projje&ed here^ iqto their Stmhangents i tha£ 
£*»* becomes of a? ftandipg VJfe ii> this, as t&u of 
\igkt Sines i€ jn the Orr%r^V^ Proje^ion. ■ ; . • 
* The i™«/< of the STEREOGRAPHICK frofe- 

Sion j is that which is commonly call'd tfie GttfQ- 
ON1CAL (as being that on which the ordinary 
Dcfcription of Dials is founded.) '. 7 

I call it the laperfe, of : the ^EREOGRAr 
PHICK, becaufe of the Hecifirocal Pofitions of thp 
/ £;? and the PAf» *, in thefe two Proje&ionf . . , 

For as there, an Eye plac'd fbmewhere op jriy 
Circumference of the Sphere, pjroje&s upon a Plane 
piling . through the ■ Centre $ fo ivr* , an Eye 
placed in the Centre, projefts upon a Plane, touching 
the Surface of the Sphere. Upon this Score 'tis, th$c 
Arches are here projected not into their S emit an- 
gents f as in the other, but into their Tangents. 
' All Great Circles fall into jirait Lines. 

All JUff/e ones, parallel to the Plane pf the 
Projection, come into Circles j and the reft, 'ac- 
cording to their various Pofitions, into the other 

'Conical Sections* 

This ^roje^tion, being nqt lb vulgarly talfc'd o£ 
as the reft j I thought it would not beamtfs, to 
give a little Explication of it here, in a Figure drawn 
foj; .that Purpofe, (See Kg, 37.} 

Conceive the Sphere, whofe ' Centre^ is O, anji 
which is touched by s*n Infinite Plant -in A , to be 
cut thro- its Centre^ and the laid Point of tontak % by 
another Infinite Plane ; by which Means, the Great 
Circle which appears here, Will be product by the 
&#ion of the Sphere ; the Infinite Line DAG for 

tne 



Xlll J 

Ite Common Sedioqof the Wo Infinite Planes^ and 
the other Right Lines drawn m the Figure, will be 
die common SeSSoos of the Planes of the Ctfclet- 
of the Sphere, both Gttat and Small, by the afore-* 
find cutting flatt. 

It's plain that the Grest Circles SX, QW, VR, tf A 
are proje&ed into Hg** line/; a$**U paffing thro' 
the Eye at O. If the UttU one KI be parallel ro 
DG, then BE, is the proje&ed Biametar of a Circle* 
But CEi into which PI is projeded^ is of Neeeffity, 
die kmgeft Axis of an Ell if fie ; and foofall other 
hnle Circles* drawn under the fame Co&dittoos# ' 
: For the Triangles COB* POI> can never poffibly 
be SimtUr; the iMtter being evet an Ifofctles. > So 
that there can be tio fitbeohtrsry SeBion here; and- 
therefore bo ft **/e Ci&le 9 tan fill into z Circle, iff* 
does not lie pafalld t<> the Plane DACr Such a pro- 
dmous Difference, dofes the hare (hitting the Plate 
ofthe Eyc^ in thrfe two Proje&ions make ; that 
Whereas in the STEREOGRAPHICK* we have 
flbthing bat Jubctntrar? $c£Hons r in. the GNOMO- 
NICK, we have none at all. 
. The Circle LN will be' an H^erboU upon the 
Plane DG, which cuts "the Side ON of the Cone 
LON, produced beyond the Vertex G. The Circle 
HM will be * farato* ; far I fyppok TOM to bo 
parallel to DAG./ .And fo qf the reft: A Man. 
may at Liberty determine the Pofiiicns of his littlo 
Circles, and (b fee wfotf Se&ions thev will bc^ f 
When Gmmoukdly projeded* I could (hew A 
Method, fomethiog peculiar, for defcribing thefo 
Curves j. but that's not my Work here, : and befides 
thole Pra&ices are common enough; nay; 'tis as 
common' now a-day s for People to do them, as 'tis 
for them, not to understand one Word of the De* 

monftrations. 
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Aonftfttidnf* This fame Figure, w3f few* l£ 
ftew tbe Grounds of another pretty curious Spe- 
culation in thefe Matters; am that is, #W 
(Wet Se&iem are drfcribed tg tbe Sbaddms of th* 
Stiles ef Disls 9 at any time ef the- temr^ im amy give* 
Place. 

For fappofe VR the Axn oftheWorld, QJV Ac 
Equate?, LN fomc parallel of Declinaekm; DAG* 
the Heripn rf any Place. 

Tbe Angle DFV is die Latitude, fuppofc .=» Dei 
grees; xbtfrefent DecHyttien WN is / Degrees! 
therefore the Angle NOF or NOR sr 90 — / Do 
greet. Now if* = or -£ *>r :r 90 — ^ } the 
Shaddow of tbe*Gnomon upon' the Plane DF, 
Witt at #&* Time, defcribe a Parabela, Hyperbola, 

or EKpfii ; as 4s theft* obvious from the various cut* 
ting of the Cone LOIN, by thfc Dial-plane DA& 
If ft were =s 905 theSe&ion becomes a Circle ; and 
the Place wbofe Horizon DG is, is the Pole it felfr 
This may be exprefi'd in partkuW Examples* for 
particular Latitudes* and aay Diaif lanes at li* 
berty. 

In thelaft Place of all, the SCEMDGRAPHIGK 
PtojcSion comes to be confided. This proceeds 
(as they fey) E# ?«/! tf* Meier ato Oculi I*4er*all* \ 
the one of the other two Sorts of Projection being 
ex ConeaBu, and the other ex iaftmta Ocvti di~ 
JnuetsOm ■ 

» What this ?«/? **<* Moderate- Pittance k, b not fe 
eaQIy determined, though many have given their 
Rules for the fixing of k. Indeed fpeaking Vm- 
verfallji it is not determinable, in the very Na^ 
tore o£ things : That being a moderaref D*ftaflce, 
with ReJpeft to one Eye and one Obje&, which 
is not (b, with Refpcft to another j fo that there 

can 



tan fee tlo fettling that Point) but with Regard wf 
tbofe Conditions* * . 

This Projedion is of no life, wkh Refpe& . to 
the Reprefentation of the Grcles of the Sphere t 
(Tk true^ a Circle: may be a Circle here ; but 
k muft be by fubconirary Pofirion j unlcfi it ftand* 
parallel to the TaMei) But 'tk oP ittoft adroU 
raWe life in defigning all SortH^ of Solids and 
Surfaces, Beltings* &4lkj, Kjvers] Animals^ and 
In a Word, whatever appears in Nature^ Within the 
Limits of a proper Diuance. And this it does the 
jnoft to the Life, of any Sort of Projection whadb- 
cver. *Tis this Science, which teaches thofe pretty 
frtuft in Vt/Ton, which give us (b much Pteafure* 
and make us even fond of being impofed upotu 
'Tis from hence that Panting* Scqfrtuv^ and all the 
fine Arts of Im&atiot, dative theii^ Force and 

. '/And ty the 5^iatk^, of this,/** Tp 4mMh. 
tit* Ground* and Brindpka, as well as in all the 
mcefley Br-encbcs of Pf*afar, wfckhUthetfcGg& 



SubpA,: la agreat Part of 
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/X great Part ok 
.ttkfcfefr the Authors hate been free eaorigh of tbefc 
te**mphj 9 but t^o fparmg of their ZVwp^^wt^ 
W4 Cwe few Qth^h^e demonll4ted> touch bfcPb 
t&fe rii^feaw flftfvn toe life of; aor are there that 
v Wan|in^ who h**e juftfy mix'd * ~ * 
*«NXDer« 

tn this little Book, 1 would hope 1 that the M*&£ 
m***?*/ Reader, may find both as much Demcnjha- 
**n> and asrattcb frwStite; as mayenibfc him to 
perform any Problem whatsoever, relating to thefe 
Mattery in which the Strefi of the Solution is te 
-i . . lie 
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lie Upon Geometry* and not upon bare Delineation^ 
The Art of Colour ing* is quite another thing, and for 
i that of tit At and curious Drawing; both which may 
be in great Perfcdion without the rigorous iAatbe* 
m*tical £*rt $ m the . Mathematical Part may bd 
without them- .'Tis tbfe Latter that is, my BuGnefe 
here in (Us Trealifc, which ,i£ it ftrves in any Mea* 
fure either to ^otortain thofe that a^c ktiowlng this 
Way* , or M inform thofe that are Ml; I have «4>4 

uipwipy End* : :;■ ,... # :« .- ...• j .: 

v.l • .• !> •'.'.•«'. \ . . ••;!'.< f . y\ • . ' ' : .1 
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"S Age < 7. Line 2d. Read Pri». IX. In the Corollaries 
• . b?P*o#*XF a«l Xtl,^he**ig^r* referral to**Will 
•red tbei R&aifaffA*lRn to uead H, and when O:' Tht 




4bfiIfetebf { of\tbpjfy* Pag. *4p,jl. 7,. W« *f.,Pag.:2to 



Jg»,'&Cr.Pagl /tal at the find of l; 2^. after t^Wotds, 
^fJT** M add, vizjjfoifc EfivHagbt mlltafiljrtefHmif 
token tbU Diftahce it once deter wind ; Juft as 'tis at Cqr6l« £ 
JP^-y. :< Pa^x62. Mne *. frr^rif, .?ad rfp.fr. " 
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DEFINITIONS. 




EFJNITION. I. 

ERSPECTIVE is air ART 

which teacheth how to delineate 

the true Appearances of Objects, 

upon any Superficies, for any given 

mfiMc* and HrigA/ of the Eye; 

DE F. IL 

The Perfpeffive Table, or Plane, is that, 
whereon theFiaure of the Object is form'd, 
according to perfpeftive BXkn 

, ' D E F. m. 

The Geometrical, or ground Plane, is 
mat whereon the PerfpeBive Table is fun- 
pofed^oftand. V 

.■■■'•■ D E F. IV* ' * " 



\ v 



The Heighrpf th* %*, is a Perpendfc 
,CUlar kt fall front it, to the Ground Plane. 

r - 



B DE F..V. 
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DEFINITION v.. 

The Biftaftce of the F™, • « 
g** Jet fail • f rom ?t 2V *?npaidi. 
Table. rom lf » ^ f hc Ferf^ 

* _ 



D .E'F. VI. 



* Ground Z+gSlg?' * *»* «" 

DBF, vil. 

The Horizontal I i at > ;* \ • ' 
7? b ^ Paral/d to the %,%■ ' ^ in tbe 

£'*<> and of tlteitoJtf"? ? r Grou »* 
bove it. •• e He, fiht.df the Eye a- 

• D E R viii. 

^S^^^^^SilS .-if 1 *-**^ «« fail 
and therefore i«2? dlCU ! ar t0 *e Table 



D E R Ix# 






1>EF. X. 
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PEFJNITJON X 

Dlrtft Parallel Lines, are fuch.as cut the 
ground ktoe or Se&jpn a* Right Angles. 

« 

Oblige Parallels, are fuch as are drawn 
cutting the ground I4ne.QrSe6ti.onj at any 
jpiWique Jingle whatfoeyer, 

P£ ft XII, 

Twfverfe Lines, are thofe whfcft cut the 
JDww? tines at Right Angles. 

D £ P. mil. 

!?«&</ Lines. I call fuck as run up from 
any Points in the ground Line, to any Per- 
fpoftive ,&*«*, whether -the Ppjnt pf Sight, 
or ^j^r*/ Point, &c 

PEft XIV, 

By the Po%*t fif Sight, is understood that 
Point in the Table, in which all the ikeS 
PawUgJsjfeeijijioqpfldur. Hpw itjs deter- 
mine we fliall fee afterwards. 

Ba P£F. XV. 
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DBFlNITO'N. 'kV. 

The Accidental Point, is a Point which 
fears the fame Relation to fuch Parallels 
as are oblique to the Ground Line, as the 
Point of Sight does to thofe which are fer- 
pendicular to it: That is, as the Point of 
Sight is that in Which all the direfl Paral- 
lels feem to concur 5 fo in like manner, 
the Accidental Point, is that in which any oh- 
lique Parallels do appear to the Eye to meet 
and unite. So tfyat trip 1 (ftriftly fpeatyng) 
therebebutonePwtfof&gfos yet, there 
are innumerable accidental Points, even as 
many, as there are different Degrees bfOb- 
liquity, in which the ground Line or Section, 
may be cut by the foremention'd oblique 

Parallels. 

DBF. XVI. 

ThePowf ofDiftance, is a Point in the 
Horizontal Line of the Table, determined 
therein, by laying off from the Point of 
Sight, either way, the Eyes Diftance from 

the Table. , 

D E F. XVII. 

A Point of Incidence, is a Point in the 
ground Line, determin'd by a Perpendi- 
cular, let fall from any Point in the ground 
Plane, thereto. DBF. XV II 
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DEFINITION XVIII. 

The Perfpeftivi of any Point, is there, 
where a vifval Line drawn from the Eye 
interfeds the Table 5 or 'tis the Interfe- 
ron of the Plane of the Table, by a vlfutt 
Line drawn to that Point: 

DEF, XIX- 

The.Perfpe&itfe of a Lite either Strait 
or Curve, is the common Se&ion of the 
Plane of the Table, and the vifual Super- 
ficies' (whether Plain or Curve) whofi? 
B^isistheaforefaitfLine. 

DBF. XX. 

* » 

The Terfpe&ive of any Plate figure, 
Re&inedL or Curvilined, , is the Se&ion of 
the Cone or Pyramid Cwhofe Vertex is the 
Eye, and Bafis, the Figure propos'd) by 
the Plane of the Table, 

DBF. XXI. •- 

The Ferfpe&ive of afolid Figure, is the 
Aggregate of the Perfpe&ives of all the 
Planes ('whereof that Solid is compofedjt 
aptly and truly fet together, upon the 
f lane of the Table, . , $>EF, X^I* 
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DEFINITION XXB. 

• 

The Of tick Angle, under which any 
Ob}e& appears, is that which' is compre- 
hended under a Lines drawn from foe 
Center of the Eye, to the two Extremities 
thereof. 

According as this Angle is bigger or lefc, 
fo we commonly fuppofe: things to appear 
bigger or left to us. And it is moft cer- 
tainty true, that they do fo, in Varieties 
of Cafes: But that they do fo hi all Cafe, 
is ai certainly falfe. As generally as the 
Rule pafles amongft the Opichm y it is not 
univerfafly true, that an Object which if 
feen under a bigger Angle than another Ob- 
ject is, does therefore dppesr bigger to the 
Eye. And this will be fufBciently made 
out, by the following Demofiffration, 
which is Experiment*! and OsuUr. 

Suppofe that there were placed at A, 
CFig. 2 J the Eye of a Spe&atour, in fome 
long Roont or Wslk ; the Eyes Height being 
A B, and B£ the Walk or Ground Plane, 
parallel to the Horizon. Let the Heighth 
of the Spedatours Eye, viz. A B, be laid 
off in the Ground* from his Foet. it ft, to 
N ; fothat BN = BA, Then fines ABN 
= 90°, 'tis plato that BAN ~ BNA 3* 
,45». ThereforeBAN *NAI,NAV f 



•I 



NAK, or any other Angle, comprehen- 
ded between the Horizon B K, and a Ray 
drawn from the Eye at A. But it is plain 
in Faft and Experience, that the Diftance 
BJN (hall not appear equal, or* bigger, but 
lefs than N I, N V, N K, K &c. in the Ho- 
rizontal Line : And yet B N is feen under 
a bigger Angle than any of all theDift- 
ftances, N I, &c. 

Therefore it is not ujiiverfalty and abfo- 
lutely true, that every Objeft which is feetl 
ynder a bigger Angle than another, does 
therefore appear bigger than that other Ob* 
jeftdoes, Q.$.D. 

COROLLARY 

Therefore neither is it univerfally true, 
That Objeffs must befeen under equal Angles, 
in order to their appearing equally Big. . 

For here, the Pittance N I ex. gr. ap- 
pears as big to the Eye, as B N does, and 
and yet the Angle N A I, is much lefs than 
BAN. Nay, ^according as the Diftance 
is taken) N I {hall appear prodigioufly 
bigger than BN; tho' the Angle Cas is ofr- 
ferved) be ftill demonftrably lefs i So that 
there is no Doubt of the Truth of the Co- 
rollary. 

And therefore t muft fay farther, That 
ftfice this Rule (of Qbytfs appearing equally 

B 4 ' • Big, 
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B/Vj* , nhkh art few under equal Angles) it 
folrequently made ufe of in moft Books of 
dire& Opticks, and (6 many things arc 
grounded upon it, as we find there are 5 
an accurate* Enquiry ought to be made, In 
what Cafes it holds true, and what not. In 
the mean time; I fliall offer a few things 
concerning it, which Reafon and Obser- 
vation together, render me pretty well 
fatisfied of the Truth of. 

1. That the Rule holds true, when it 
Fpeaks of Spaces or Intervals, taken in any 
Line, oil each fide a Perpendicular r let fall 
from the Eye to the [aid &ne, and ecpaBy re* 
moved from that Perpendicular. 

q. That it is true like wife, when it fpeaks 
of Lines Parallel to each other yand which lie 
in fuch a Pofition to the Spe&atour, that a, 
Line drawn direttly forwards from his Foot, 
croffes thofe Parallels at Right Angles. Let 
the Parts veiwM, lie in equal Circumfi antes 
ofDiJlinceJxom this Crofs Line ; and then, 
fuch Segments of thefe Parallels as are in- 
tercepted betweeq vifualRayes making equal 
Angles, 'will without doubt appear of equal 
Bignefs, when furvtsy'd with a free Caft of 
the naked Eye. 

3. That the Rule is always faffe, when 
it is applyM to Spaces, taken in one and 
the fameRight Line, one and the lame way 5 
fy which I mean, pnty their king taken 09 



\ 
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one and the fame Side of a Perpendutrtar r le$ 
fall from the Eye. Thus for Example, it 
was in the Cafe of the Demopft ration pro- 
duced : And it would be the fame, if we 
were to look in Breadth 'or Height, as well 
as in Length. 

I do .not exclude other Cafes, befides thefe 
which I have mentioned, from being la- 
fiances either of the, Truth or Falfehood of 
the Rule. Thefe are only fuch r as are thtf 
mpft common, and the moft eafie to be 
try'd. 

S C H 6 L. I. To the Preceding D<?- 

fmtions. 

Tho> the Perfpe&ive Table may be 
placM in various Pofitions, with Refped to 
the Eye, or Ground Plane, whereon it ftands, 
yet it is commonly imagined to be perpen- 
cular to the Ground Plane ; this Pofitioa 
being of all others, the moft ready and fami- 
liar to u*. Tho' we fhall fhe& in the enfu- 
ing Part of thisTrdatiie, how the Rules of 
drawing Pieces of Perfpedive, ujpon Tables 
Perpendicular to the Horizon, may be ac- 
commodated to Tables, in any other giveek; 
Portion whatfoever. 

In like manner, tho' we may cpnceive 
the Appearances of Qbje&s, to be deline- 
ated upon Curve Superficies, whether Con- 
vex or QQnhve y as well as on fat or plain 

. Superficies^ 
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Superficies; yet for the feme Reafon as 
before, the Perfpe&ive Table is moft com- 
monly taken to be a ?Une. 

* 

sch.ol.il 



Hitherto we have only mentionM fuch . 
Lines famongft the Definitions^ as lie in 
the Horizontal, or Ground Plane bent nth 
the Eye. But as we may conceive an infi- 
nite Number of other Planes, ex. gr. Hb- \ 
rizontal ones above the Eye, Diretf, De* 
dining, Inclining $ and fuch as do both De- 
cline, and Recline, or Incline together 5 lb 
the various Sorts of Lines which may be 
drawn in thefe Planes, are alfo to be con- 
fid ered, and will all fall under the Gene- 
til Rules, hereafter to be delivered. 

EXPL 1QATI0 N to the foregoing 

Definitions. 

Fig. 1. W K L the Geometrical or Ground 

Plane, 
ABDC the Perfpe£ive "Plane or Table, , 
- H the Place of the Eye. 
P H the Heighth of the Eye, — E F in 

t\it Table. 
H E the principal Ray, or Dijlance of the 

Eye from the Table, whicfc is 2= PF 

\n the Ground ?lw* 

PY, 



D Y, C n, O T, y S, direff Lines. 
V W, X Z, Two tranpoerfe Lines. 
E the Point of Sight. 

mR, rs, t U t M Q, oblique Parallels. 
Dt Mn OF ymrdC, the Se&ion <x 

ground Line. 
Pn, a Line from P parallel to the oblique 
Lines tU, MQ. 

Pd Parallel to the oblique Lines mR, rs, 
f A G E g B L, the Horizontal Line. 
H G, a Line from the Bye parallel to P n. 
Hg, a Line from the Eye parallel to Pd, 
G, g, the Accidental Points, relating to. the 

oblique Parallels 
tVfMQu andmR, rs, refpeaively. • 

PROP. I. 

The farther Parallel Lines are produced from 
the Sight, the nearer thejfeem to affwach 
to each other $ provided the Eye be 
placed any where, between the faid 
Parallels, 



tis is true, whether the Eye, be in th* 
v fame Plane, with the Parallel* propofed, or 
whether k be raifed above, or defreffed be- 
lt* them, 

\ 
* -• » * • , 

i. Let the. Eye at A, be placed in the 
fim Plane, with the Parallels BK, R Mv 
(F*fcJ CON, 



CONSTRUCTION. / 

Draw D C, L I, M K, &c Perpends 
cular, as alfo A Q, Parallel to the Lines 

BK, RM. • + ■ X 

DEMONSTRATION. 

The Als LAI, MAK (whofe common 
Vertex is A) have the Bale L I = the Bafc 
M K 5 but Perpendicular A Q. > Per- 
pendicular A P (by Hypoth.; therefore 
Angle M A K < L A I, therefore M K ap- 
pears < than L I, and the Parallels appear 
#e*rer to each other in the Points M, K, 
than in L, I. Q R D, 



/ 



2. Let the Eye at B, be placed above 
or btlow the Plane, in which the Parallels 
AH, DK, are drawn. (Fig. j.) 

CONSTRUCTION. . 

Croft the Parallels, with the Perpendi- 
cular Lines AD, EG, HK, &c. From 
B, let fall B C perpendicular to the ground 
Plane, and carry out the vifud Rayes BE, 
BG, BH, BK. FromC, draw CI Paral- 
lel to A K, PK; and the' the Lines BC 
and C I, conceive a Plane to pals, whofe 

common. 
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common Section, with the Ground VLne y 
will be that fame Line C I ; and with the 
two vijhal Planes, Will be BF and BI. 
Lsfily, join the Points C and K, with a 
Right Line. 

DEMONSTRATION* 

* 

Becaufe (Qonflr.') BC is Perpendicular 
to the Plane ADHK, therefore jthe A is 
B C I, B CK are Reftangular at C. < far- 
ther, fjnce (Co»fir.) IK is perpendicular to 
CJ> therefore the A 1 CIK is alfo rectan- 
gular at I. 

Therefore, B j£d == C K' -f. B C« = 
Cli + IK« + B€*=:1K^4-BK So 
that B K* = to 4- BI< Therefore the 
Angle BIK is a Right one* and therefore 
BIH is a Right one. After the fame manner, 
it maybe detnonft rated, that the Angles 
BFG, BFEare Right ones. Therefore, 
in the ReainguJar ; Triangles,BIH,BFE, 
becaufe ^ie Bafe H I = E F (Hypoth.) and 
BI > BF (for by Hypoth. €1 >CF) 
therefore fhall Angle EB F > HBI. 

For the fame Reafon, G B E > K BI. 
Therefore, G BE > K B H. Therefore the 
.Parallels feem nearer to each other, in the 
Points H, K, than in E, G. P. E. D. 

COR OX. 
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COROLLARY I. 

It is certain therefore, that Lines which 
are renBy Parallel, cannot be feen Per del. 

For to be feen PtrsBel, they muft ap- 
pear Efntdiftent in all their Parts 5 whereas 
we are affur'd by the foregoing Demon- 
stration, that they feem continually to ap- 
proach each other : That is, they appear 
Converging. 

COROL. 11. 

PardBlel lines indefinitely produced, will 
gbfe/tr to the Eye, to meet in a Paint ; be* 
caufe the Oftkk Angle, fobtended by the* 
Interest or Di fiance between them, at that 
Indefinite Prolongation, will become lt>- 
fenfibk, or of no Quantity in a Pbjfical 
Senfe. 

PROP. II. 

The Rate at which Parallels feem to 
converge, is determined by the Reci- 
ftoc/il Proportion of the Tangents Jfthe 
Oftkk AmleSy to the Perfendieniar Li» 

■ fiances oft he Eye from the faid Par aids* 

■ 

1. If the Eye be in the fime Plane: 
(Fig. 2.) Let the Parallels be R M, ACL, 

ana 
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and the Eye at A, and the Ryes A M, A L, 
AQ., cut ttie Line DC, Jn.F, E, O, re- 
ipeftively. ♦ 

From Ocular A ls AM<L ^FO, 
-, AO:A(i::FO:MQ, * 

From Similar A ls ALP,' A EG. 
AO:AP::EO:LP, 
Therefore A Q.: A P : : B'O ; F i 
But EO: FO:f T, EAO:T, FA(X 
Therefore AQ < AP e : X E AO i T, F AO. 

2. If the -feye be Out "of the Plane, 
(Fig. 3.) let._tbe|fye beiatB,. the Parallels 
AH, CI, and the yifadl Kayes, as before. 




In the Re&arig$ir w „ 
81 :HlttRd.«T,HB^ ' - 

In the Reftangular A 1 -B P E, 
BPiEF*:t$J:T,EBf; , 
Therefore &I :W < : T,EBF:T,HBI. 






COROL. I. 

Hence we fee bow the ^fiJrieMagnitude 
of an ObjeEfc increases or decreafes, in its 
v^cidus AppraaqtHss ip, or Heimves ftom 
the Eye, **«, riiiw, Thltlfafflpuw* 1 ®**' 
meter ^ 4rr\rff£ta^ 
the Eje. 

COROL II, 



/ 
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COROL II. 

The Eye, in the fame Pofit ion, looking 
at the fame 6bje£r*, removed to various 
Diftances, EF, H I, '.there is a Ufs Propor- * 
tio/t. between the Tangents of the Optick 
Angles, when the Eye is placed above at B, 
than when it is 'Inlaw .at C. 



t » 



CONSTRUCTION. 
Draw FL Parallel' B I; 



m % 



DEMONSRATlON. 

T, ECF: T, HCI ::IC ; CF,by N°. •* 

IC: CF::IB :LF, by Similar A fa BKX 
LFC -« 

Therefore,T,ECF : T,HCI :; IB :LF. 
But Ti EBF : T, HBI; :.IB: ; BF, by N?, 2 . 
And IB : LF > IB: BF. Therefore* 
T,ECF: T,HCI> T, EBF:T,HBL 

COROLLARY II. 

Parallel Line* feem to converge f after. 
loan Eye pofited \a the fame Plate 'with 
them, than to an Eye railed above, or de- 
prefled beUm that Plane* 

SCHOL 
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In arguing here upon the Appearances 
6f Parallels, we have taken the Truth of 
the old Maxim for granted,T/wf a Space fern 
under a tefs Angle y appears lefs, and under d 
%£' r ? g re ** er * And I believe the Cafe is 
fo plain, that there will be little Difpute 
about tne Truth of it here. 

PROPOSITION.. HL 

If the Eye be feated any where without the 
Parallels, they will feem to go farther 
from each other (or their Intervals to 
widen) to a certain Term of Di fiance • 
and after that, continually to approach 
each other. 

CONSTRUCTION. 

Let the Parallels LA^ KC, (Fig. 4.) 
whofe Dijiance E G, is bife&ed in F, and 
and FQ^drawn parallel to them. Let the Eye 
be at D, in the Line EG produced. Upon 
the Center F, with the Radius F D, ftrike 
the Circle D I H. On each other Centers, 
as M and B, taken at Liberty in the Line 
R F, and with the Radii M D, Bp, ftrike 
other Circles ; the former of which, ima- 
gine jto cut the Parallels in the Points 
L, K ; and the Utter, in N, P. It is plain, 
that , tlie Lines, L K, N P, . fhall each be 

C equal 
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tquil to EG. For'fince the Centers M,B, 
are taken in the Right Line F R, which 
Line mp*dicularlib\fc&s EG, in the Point 
F* it is evident that the Lines, joymng the 
Inter (ttl km of thefe Circles, with the Pa- 
rallels, ;w*. I H L K, N P, ftairbe fo 
manv taad Chords, in thefe feveral Circles. 
Draw the Lines D I, D H, D N, D P, 
DL, DK. 

DEMONSTRATION. 

Becaufe the Angle DFB isLr, there- 
fore in the A 1 DFB, the Side DB > DF. 
So in the A 1 D F M, for the fame Reafon, 
D M > V F. Therefore the Circles, whofe 
Centers are B and M, and Radii DB, DM, 
aregreater than the Circle, whofe Center 
is F and Radius D F. Since therefore 
the thord IH=NP=LK, and the 
Circle D I H is the leaft of all the Circles 5 
alfo rip Angle IDH ftall > NDP, or 
LD K. And therefore the ParaHekappear 
fartheft afander in IH, and from that Limit 
feem to approach to each other, both ways, 
we. on one fide towards N P, and on the 
other towards L K. ft £. t). 

* 

SCHOL 

As it has been fliewn in fome Inftaoces, 

Aat Lines which are truly *nd flriaijvar- 

rallel, will feem not to be Parallel ; fo it 

may 



may alio bfrfliewn bto> ? and in what C*num+ 
ftmcts, Ltees which are really not ParaM> 
may yet appear either Parallel or elfe** 
ParaMs. For we waft take Care here; 
not to confound together two Notions, 
which in the Nature of -Things are very 
different; m&. being feen *as Parallels, and 
being fee& Parallel. For two Lines to be 
feen Parallel, is for thofe Lines to appear 
equally diftant in all their Farts (as was 
hinted before,' at Cor. t. Prop, i.) But for 
two Lirte* io be feen as Parallels, is for 
thofe Lines to appear, after the ttoatmer of 
Parallels, or to appear as Parallels ufe to appear $ 

that is, to foem inclining and converging 
to wardsreach other, after the manner that 
luch Lines feem to do. Thus 'tis demon- 
Arable, that two Right Lines ? which are not 
parallel to e&di other, may yet appear to 
the Eye, (ditpofed at a certain Difiance and 
Pofitum) as Parallel Lkies ufe to appear. 

For ifth&fe Lines be produced, tUt they con- 
tnr, ami the AUgleHontaintd bttween them, be 
r IrifeSid, /*MjF the bife&wg Line be croffvd at 
Right tingles, iytm Right Lines, termina- 
ting on eactl Hand, \k the converging 
Lines firft given \thenaOrcleMing deft* Wd, 
afout the TVape&iitm> thus fomfd, and* two 
lints to touch thit Circle, heim drawn from 
. the Point, ptRirt the Lines at pft produced, 
' W opt tykk W- a»*k Jaftfyrihitm Points of 
•- C 2 GoritaU 
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Cont aft being joined by d ft rait JJne*: 
flance'between the Point ofCvncourfe afore- 
mentioned, and the Point where the Line 
joyntog the Contacts ,- crofles the Ufsfting 
JLine, is the Diameter of a Semi-Circle, 
which will be the Locus requir'd ? or foch, 
that the Eye being placed ii* any Point 
thereof, the given converging Lines fhaH 
appear to it, its Parallels would appear. The 
Analyfis of this Problem, evinces, That the 
Locus is a Circle, as aJfo how k ; is td be;**- 
ftru&ed^ but as the thing it felf is not ef- 
fential to my Purpofe, to neither is th» 
a. proper Place for Xuch Enquiries/ 

Again, it might be (hewn, in like man- 
ner, how two Lines not parallel, one be- 
ing a Right Line, and the other a CurVe ; 
may, notwith (landing, appear Parallel, or 
equidiftant in all their Parts. For if a 
ft rait Line he drawn in * Plane, andfome fixed 
Point taken therein, a* a Pole or Center, about 
which, the [aid Line revolves , keeping ft iU in 9 
the /aid Plane, while, at the fame time, an- 
other Right Line waking any* oblique Angle ^ 
with the Plane, revolves about the fame Point, 
defer ibing thereby a Conical Surf ace : alfo if a 
Second Plane be conceived to be drawn, 
either Perpendicular or Oblique to the former 
Plane, by which Means, fome one or o- 
ther of the Conick Sections is produced, then 
'tis demonftiabte, that to the Eye, pofited 
r in 



ia the PoIe( which is alia the Vertex of the 
CtMr*)all tbofe unequal Interval*, contained 
betwccir the Conick Curve, and that Rtgkt 
Line, which is the common Seftion of th6 
two aforefaid Planes, mil appear of tqual 
Bigmfiy provided the common Se&ioos of 
the Planes of Vifual Rayes, with the Second 
Plane a bo vement iond , he a II BaralUl one to 
another. N. B. When the Second Plans, 
is f&fen&tular to tfeetBirft, the Curve 
formM, wifli be an fJyptrboU^ whesrOK 
fifue, a Pardola, or ;J5#/jfo, : j / 

^ : P R Of. IV, v - 

4$%UW$ fated, above, the Eye, fee^ ip, 
/ink the more downwards, the ftir.fher ttih 
are produced : Tbofe thai are below the 
Eye, feem tp rtfe.ujwfrds $ thofe on the 
Right Hand to abroach to the Left, and 
thoje fin- the Left, to t^e Right, ■ 

-CONSTRUCTION. 



Let the. Eye be Ay (% q.) it* jgeigfrh 
A R, a Piane above tfcj&ve R M, .* Plane 
heloyi chc. Bye B K, . the : takle Q C bray 
the Rayes A L, A>£ ,'A I, A K L Then 
fhalj the Eftints L, M, f Appear in £jF t ' Vn4 
tfc&Point$ l,K, inG,H t .:' 

DE MO NS TR ATI ON,. 

In tteJSe&angleTKangfesil AL, RAM, 
whofe ftefe ^ A if Coinmon; the Ferpen- 

£ 3 



/> 




[;. « ] 

dicularv R M > R L, therefore the Angle 
RA'M> RAL, therefore AM falls *«^ 
eat the Line A L, and therefore cots the 
TableDC io a Point B lower than Ev ■ 
' In like Manner, it. will be proved that 
the Point K' appears Higher -in the Table 
than 1. 

< And fo it may he proVd by the fame way 
of addling, That Planes lying, on tber%At 
Hand of the Bye, ■ieem to approach nearer 
arid nearer to the Left, as thofe: Ala an the 
Left, to approach to. the Right* i ; 

For we need only to fuppofe the Bye A, 
to be plac'd between two Planes, as 3K 
dn.rBeteit, and RM on the Left. Tiiae- 
fmli,^%° Q.B.D. 

-tVTii' , S . CH ° L - ■'•'' ■.■■! 

■ The Truth of Wife •Propofition may o- 

therwhetbus appear., , Since any;vifible 

.appears not to .the Eye r in the 

haf ifrealjy'is in, but-in feme 

in thii&rfle «.ay,^«; ; neater, 

: Poini T, is 

'e nearer, as 

r;fifpace'TM 

fljall appeal /iJtedraw-' 

wtrebpV ■ •'•'•' 

"/ttiaiHffthefimEReafon,theSpace^/C 
ihalhajiptar (n-x^mfagiupwards towards 
thefiye. ' ' ' f J ■ Bat 
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But 'tis to be obferv'd, that as the Points 
Land 7, are notfeen there, butfomewhere 
nearer in the fame Rayes A L t and A J$ fo 
confequently the Space LM y cannot appear 
in L N 9 nor 7/C in IS f and therefore the 
Reprefentation of the Planes LM> LJ^ 
• cannot be the Lines Ln Nn y l$ Ss 9 as 
they are here drawn from the Points L and 
/; Becaufe, I fay, the Points L and J, be- 
ing not feen where they are, bttMtearer to 
the Eye A ; the Lines L n Nn, Is Ss 9 can- 
not begin at the Points L and 7, but at 
fome other Pqints between them and the 
Eye A. As for the Species of thefe Lines, 
it's manifeft they cannot be fit At Lines, 
but Curves, approaching continually nearer 
and nearer to the Line A .^producVJ, 

Which Line AQ^ will be as a* common 
Afjnftou to them. 

The Nature of thefe Lines is to' be de- 
termined by Obfervathn and Experiment*, 
namely, when it (hall be determined at 
what Diftances the Points T, M, do ap- 
pear in the Rayes AM, AT, from their 
•trye ahd real Places; that is, how far the 
Points n, N, &t* am froni the Points 
T, M, ; &c. ; ... 

From the Propofition before demon- 
fixated, we may fee the Reafbn of feveraj 
Appearances, which are very commaC 

.i 'tn'jr C 4 GOROX. 
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COROL I. 

The floors and Pavements of Buildings 
(efpecially thpfe that are yery long) feem 
to rife upwards, towards the Eye of the 
Spe&atour, that enters them. 

CORO L. II. 

For which Reafon, \ti Churches, e#.gr. 
the Pavement, in going from the Door y 
towards the Altar, need not' be raifed a- 
bove the Level, fo that a Pcrfon fhould 
continually afcend in approaching towards 
the Latter, from the Former: Becaufe, be- 
tides that there is already an Afcent, 
which proceeds from the Principles of Op- 
ticks 5 which therefore ought not, to be 
made yet more confiderable, by an aftual 
Elevatipn of the Floor; there would be this 
farther Inconvenience, in railing it above 
the Level, viz. That the Orders of the 
remoter Columns^ being therefore neceffa- 
rily (horter than . thofe nearer the Eye, 
they would be fo immoderately fhortned 
in the 4$fearance^z$ tp offend the Specta- 
tor's Bye very much at his Entrant^, 

C R-0 L. Ill, 

The .Roofs sndCielings of Buildings, ap- 
pear gradually to fink down towards the 
tye. CORQL.IV, 
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COROL "IV. 

And therefore, any Roof or Contignathn 
ought to be fo much the Higher, by how 
much, the Area, which lies under, extends 
it felf farther in Length. ' l 

For otherwife, at a c^fiderable Di- 
ftance, it Would feem to hang down upon 
the very Ground it. felf. : 



C O R O L. V. 

Long Rowes of Columns or Vilafteri, 
Trees y Walls, and the Sides of Building* , 

contraft themfelves to the Eye, and feem 
to grow narrti wer arid narrower. 

C O R O L. VI. * 

» 

And for this Reafon, in order to make 
ProfftBs of this Kind truly pleating and a- 
greeable ; Care fhould be taken, that the 
Breadth or Widenejs of them, \>e duly pro* 
portioned to the Length they are dcfign-d 
to be of. ? ■ ' 

S C H O L. 

A Man may at any time, experiment the 
Truth of the foregoing CoroDartes, in a 
tang Portico or Fiazvt, adorn'd with Or- 
ders 



\ 



ders of Pillars. There he may fee , how 
the Pavement feems to rife, the Roof to fink 
down towards the Eye, and the Side-walls 
to incline to each other ^ and all verginj 
to a Point : which Phenomenon was mol 
accurately deicrib'd by the Philofrpbicd 
Pbet, in thofe excellent Lines* 

Porticus equals qaamvis eft denique duftu 
Stanfque in ferfetuum paribus fujfulta Co* 

lumnis, 
Jjonga tamen in parte akfunma cum tot a vi+ 

detur, 
Faxlatim trabit angujti faftigia Coni ; 
Tetta Solo j \ungens\ At que omnia Dextera 

Lcevis, 
Donieum (or Donei) in obfeurum Coni con* 
duxit Acumen. 

* Lucret, Lib. 4. 

CO.ROL VII. 

The CapiuOs of Pillars appear inclining 
downwards, and the Pedefials rifing tip- 
yards. . . 

COROL- VIII. 

The Horizon appears higher, than it 
really is; For, becaufe of the immode- 
rate Diftance between it and the Eye of 
ti^ Spegfa^r ; it feeqis to be of 411 egwU 

Height 
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Height with the Eye it felf. And there- 
fore every Spe&ator has a different optical 
Horizon, according to the different Alti- 
tude of his Eye above the Plane of the 
ftd fenfible Horizon (which is a Tangent 
to the Surface of the Earth, ia that Point 
where the Perfon iiands.) 

COKOL IX. 

'■ For the fame Reafon, the Convex Sur- 
face of the Sea, to an Eye placed thereon, 
appears differently Protuberant and Curvd 
from what it is in it felf. 

C OR O L. X. 

It follows Ukewife, that: if jliRow of 
Columns (tx.gr.) aU equal iri Height, 
and Per f*ndieiwar to the Horiion ? were 
difyosM in Order beneath the. Eye ; thofe 
which are the remotest, would appear to be 
lifted up higher ^ in Proportion, than the 

But if they were difpbfed above the Eye, 
thofe which arc thpremotetf, would feetri 
fco be motefotik ft 4*fr*JJfd % than the nearer, 
©pes* - 

For by the Proportion, this is true of any 
Points (in thefe Magnitudes) which aire ter- 
initiated in the fame Horizontal . Line ; 
therefore, it is true of all Poiotsixi them, 
terminated by Hprisoatal Lints;- that is, 
of the whole Magnitudes therafeives, . 
*' S£HOL. 
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From this laH Corollary^ arifes another 
Confideration which deferves Regard, viz. 
That Superficies, which ar$ exaflly plain and 
level to the Horizon, placed ex. gr. above the 
Eye, muft neceflkrily appear funk m apd 
hollowed. _ 

This infers the Realpn arid Ufe of thole 
Scamilli, whereof Vitruvius fpeaks, < as . a 
Remedy to prevent fome uripleafing Ap- 
pearances, in a. piece of Archite&ure. Stylo- 
batam ita opoHet exdquariuti hdbeatfer 
medium adje&ionem per Scatntllos im^afjjj"- 
fi enim ad LibeDam dirigatur, Alveolatttf 
oculo v i debit ur. • Viiruv, Lib. \. Cap. 7. * : 

• « . « - * . . » 

The fame Gonfideration is. likejvife of 
ufe in the fhaping of Images and Statues^ 
which are to be placed at confiderable 
Heights above the Bye; For a Figure 
which ihewj'all the exa& Symmetf y and 
Proportion, in the World, to the Eye, at 
one Elevation or ' pittance, will perhaps, 
lofc all thofe Charms, and become down- 
right ugly at another. So that in thofe 
Cafes, Attis toconfbit and fee, what is to 
he Added orTaken avpaj • that the great Er>d5 

pf Beauty and Pleafure may be provided 
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for, according to the Nature and Conditions 
of the Place frdra which an Objett is to be 
viewed. 

Alia enim ad matium Spirits ejfe videtuf, 
alia in excelfo., non eadem in conclufo y diffi- 
tniiis in aperto ; in quibus magni judtcii eH 
Opera, quid tandem faciendum fit. Vitruv*. 
Lib. 6. Cap. 2. 

And again. Cum ergo qua funt ver alfalfa 
pideantur,& non null a aliier quam futt oculis 
probentur; non puto oportere ejfe dubiurn, qui* 
ad Locorum Natures aut Neceffitates, Detra* 
ftiones aut Additiones fieri debeant : fed it a 
ut nihil in his operibus dejsderetur. 

It was owing not only to Knowledge in 
in Sculpture, but to Skill in Proportions , and 
efpeciaHy to the Knowledge of Optical 
Appearances, and the Reafons of thcov; 
that the celebrated Phidias, at once fur- 
priz'd all the. People of Athens, and tri- 
umphed qvzt Alcamenes, who was his Ri- 
val, for Fame and Glory in the Art of 
Carving. ,: 

The S T R T we have in Tzetzes, Far. 
Hiftor. ChiJ. $. Hi/l. 193. 

* TpHough thefe Peribas were both 

* JL of them excellent Statuaries, yet 

* Jlctmenes underftood only the Mechanise 

* fervile Part of, his Art j whereas Phidiaf 

' ' being 



being well feeft in Geometry and Perfp** 
flive, knew how to render his Work 
compleat by the Rules of thofe Sciences; 
*fow, the Athenian having appointed a 
Statue of Minerva to be fet up in the 
Market Place: Each of thefeArtifts, 
was orderM to imploy his beft Skill in 
the making of one. Accordingly, Alct- 
menes made a Statue of fuch charming 
Beauty, to an Eye which veiw'd it at 
a fmaU Di fiance ; that all the People at 
firft Sight, adjudged him the Viftory. 
And they thought themfelves ftill more 
in the Right, when Phidhts's Work ap- 
peared. For, he confidering at what 
Height the Statue was to be plac'd, had 
fhap'd it accordingly ^ making the Coun- 
tenance horridly diftorted; and all the 
Limbs fo difproportion'd, that it looked 
more like the Figure of a Devil than a 
Goddefs. And the Mob (who never judge 
by Reafon, and the Rules of Art, but by 
prefent Senfe) were well-difpos'd to have 
made him fenfible of their Refentments, 
upon the Score of the Affront they 
thought was offer'd to Pdtia&y in making 
fuch a filthy Thing to reprefent her: 
However, they houted him, and cried 
up Alt amenes for an Artift beyond Com- 
panion. And thus Matters ftood (Phidias 
enduring^the Perfecutiori of the ignorant 

< Rabble) 
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* Rabble) till both the Statues, came to be 
' fet up af the xpfointedHetgkt. But then the 

* Scene was quickly changed. All the foff 
' Strokes and Graces pf Akwtn?s\ Image, 

* quite difafcpeirM j as on the otheV Hand, 
' did the rough and barbarous Features of 

* that made by Phidias. So that now (both 
' being view'd at the frofer Dtftiutce) the 




'as much Praife, as before he had Con- 
' ttmft, from the Common People. 

Such Trials of Skill are fometimes feen 
in other Arts befides Sculpture ; and there 
are more Alcamenes\ and Phidias\ be- 
fides thofe who contended at Athens. 

PROP. V. THOR. V. 

If the Objeff be a plane Figure, feated in a 
Pofttion parallel to the Table ; its Prr- 
fpeftive will be a plane Figure jimiUr 
thereto. (The PiSure and the Original^ 
will be like each other.) 

Tho' this may eafily be conceiv'd, for 
the %eftion of the vifual Pyramid or Cone 9 
by a Plane parallel to its Bafe ; I (hall, not- 
withftanding, demonftrate it in Form, for 

the 
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die fake of thofe who may defire to fee * 
ftrid; Proof, for all the Conlufions ad-> 
vanced to them, in this Science. 

CONSRtfCTtON. 

The Objeft (Fig. $.) b^g d« figure 
DEF.L5 from the Eye at A, draw to 
the feveral Angles thereof, the vifual 
Kays AD, AE, &c. by which Means the 
pptictPjrimid, ADEFL is formed, and is 
alio cut by the Plane of the Table NRKS 
Parallel to DEFL, the Section produced 
being BCGI. Draw LE, and IC • 

DEMONSTRATION. 

Becaufe the two parallel Planes are cue 
by the Plane AEF ; the common Sections 
FE, GC, fliall be parallel. Therefore 
the A ls AGC, AFE, are Similar. So like^ 
wife, are AGI and AFL, and for the fame 
Reafon ACI and AEL. 
Wherefore, AG : AF : : GC : FE. 
Auo, AG:AF::GI:Ft. 

Therefore, GC : FE : : GI : PL. 
Alfo, AG:AF::AC:AE. 

And AC : AE :: CI : EL. 

Therefore, AG : AF : : CI : EL. • 
Therefore, CI r EL : : GC : FE : : 
GI:FL. Wherefore, fince the Sides of 

the 



t 11 1 

the A ,$ CIG, ELF, are thus propdrti* 
onal, it follows, that they are Tiquungu* 
guUr. 

And thus may all the reft of the A 14 , 
whereof the Original, and the Image are 
compofed, be {hewn to be Similar. 

Therefore the folygonal Figures them- 
felves are fo* £.. E. D* 

. C O R 6 L t . 

i 

The Obje£ being any Reftitineal plane 
Figure, its Perfpeftive is Dijjimilar to it* 
when its Pofition is not Parallel tc> the 
Plane of the Table. 

But if a Circle ; its Perfpe&ive may be 
Similiar to it, that it may be a Circle hi 
fome certain Pofition ; tho' it does not lie 
Parallel to the Table, becaufe the vifual 
Cone may be cm/ubconirdrilj, by the Plane 
of the Table. 

Thus (Tig. 6.) fuppbfe the Objeft DE 
a Circle^ the Table Gu, the Eyes Difiance 
BD. We may determine from thefe Data, 
a proper Height of the Eye as-FB, fo that 
the vifual Cone DFE may be cut fubcon* 
trarilj in CD, and cQnfequently the Per- 
fpetfive be a Circle too. Take B A = BD^ 
and then fcife6t the Line AE in H, fo that 

a« i7« DE+2BD 

AH or EH zz -^ — ; on the Ccn- 

2 

D tct 
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ter H, and with the Radius AH ftrike a 
Circle, cutting a Perpendicular from the 
Point B, in F 5 which will be thePlsce of the 
Eye7cwgfo,andconfequently FB its Height: 
Joyn AF. The Angle AFE = l (becaufe 
' of the Circle) therefore fince FB Perpendi- 
cular to AE, alfothe Angle AFB fbafl = 
BEF. But becaufe AB = BD (Confiruft.) 
therefore BFD = BFA, therefore BFD 
= BEF. But BF parallel to GD, therefore 
BFD = CDF, therefore DEF = CDF, 
therefore the A 1 FCD is Similar to the A 1 
FDE. Wherefore the Cone is cut Jabcom- 
trarily, and the Perfpe&ive CD is a Circle. 
£. E.D. 

COROLLARY II. 

■ Henee may be found fuch a Diftance, of 
the Object or Eje, from the Table, that 
the Perfpeftive fhall not only be Similar, 
but alfo in any given Proportion to the 
Original. Ex. Gr. If the Eyes Diftance 
being given, fuch a Diftance between 
the ObieB and the Table were required, 
that DLFEZT : BIGCO V : : p : q. 
Since p : q : : DLFEZT : BIGCOV : : 
EF* : GO* (becaufe the Figures are Simi- 
lar) : : AE« : Ad (Similar A u ) : : AQ? : 
AP4 (Similar A*.) 

'Tis 



*Tis plain, that fuppofing the Line APQ, 
perpendicular' to the two Planes, the Di- 
ftance P Q is eaflly determined 5 vit,. 

Vp^g p , 

^ V q 

COROLL III- 

The Obje£fc continuing in a Pofition pa- 
rallel to the Table; whether the Eye 
moves nearer or farther from the Table, 
while the Objeflt keeps its Pittance, or the 
Objeft moves while the Eye keeps the fame 
Diftance, or the Table moves, while the 
Eye and Obje£fc keep their Places ; in ei* 
ther Cafe, there is no Alteration, of the 
Species, of the Perfpe&ive, but only of 
the Magnitude thereof. But of thefe things, 
in another place. 

PROP. VI. 

AH the Conical Se&ions, are only the Per- 
ffeBive Refrefentations of the Circular 
Line, of the Bafe, ufon Tables ift va- 
rious Pofitions, to the Ejefeated in the 
Vertex of the Cone. 

It will need no Figure, to prove this 
Propofition to them, that know the Cone, 
and the feveral SeSions of it. 

D 2 For 
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For the Cone being cut by a Plane, pa- 
rallel to a Plane, Which coming out of 
the Vertex, touches the Cone in its Side ; 
for which is all one, meets the circular 
Bafe m one Point only) if the Plane of this 
Se&ion, be made the Perfpe&ive Table, 
the Rep re feat at ion of the Circular Arch, 
will be a Parabolical Line. 

But if the Table be parallel to a Plane, 
which meets not the circular Bafe, at all ; 
it will Be an E/lipfis- y or if parallel to a 
Plane, which cuts the Bafis, an Hyperbola. 

The Reafon is, becaufe the right Lines, 
drawn on the Surface of the Cone, from 
the Vertex, to the feveral Points of the 
Circumference of the Bafe (which Lines 
in this Cafe, are our vifual ' project ing &*p) 
do trace out upon the Planes of the feveral 
Sedions (which are our PerfpeEtive Tables) 
the Conical Curves ; which therefore are 
only fo many Peices of Perfpedfcive, to an 
Eye pofited in the Vertex. £, R D. 

CQROL L 

One and the fame Conicfc Seftkuv may 
be the Perfpe&ive of an infinite Number of 
different circular Arches. For the Geome- 
tricians demonftrate, that any Parabola, may 
be adapted to any Cone ^; and any EUipfis or 
Hyperbola (though not to any Cone, yet 

. Ieaft) 
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leaft) to various Cones, differing in Sfecies* 

COROL fl. 

s 
% 

Any of the Conick Se&ibns may be, the 
Perfpettiyes of each other, to the Eye (as 
before,) plac'd in the Vertex. 

Ex. Gr. Suppofe a Plane cutting the 
Cone, and producing a Parabola. Thro* 
the common Se&ion of this Plane with the 
circular Bafe, fuppofe an infinite Number 
of other Plants to pafs, each cutting the 
Cone between its Vertex, aod\the Vertex 
of the forcmentionM Parabola. Anyone of 
this infinite Number of Planes, being taken 
at Liberty, for a Table ; the Eye fees the 
PsrabgJa, as an HfferboU thereon. 

And fp of any of the reft. The thing 
is fo plain, that any one, by only drawing 
a Cone, may abundantly fatifie himfejf of 
all the particulars. ~ 

S C H O L. I, 

: From this Generation of the Conick Se+ 
ttionsy \yherein we confider them as the 
Perfpe&iyes of the circular Bafe, arifes a 
Speculation, which is not unworthy of 
Notice 5 and that is this. 

*tbe yrhple Ar?a of the EPitfts in any 
Cpne, lyipg all entirely above the Circular 

D } Ms, 
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Bafis, or between the Vertex and it, is 
therefore, the Projection of that whole 

Bafis/ 

But the Hyperbola and Parabola, being) 
Curves which do not include Space, but 
run out ad infinitum, are prftjefted after an- 
other Manner. In the Parabola, ex. gr* 
that Part which lies above the circular Ba- 
fis, is the Pro je&ion of a determinate Arch 
of the Circle r arid the remaining infinite 
Portion* thereof below the Bafis is projected 
from the Complement (of the faidArchJ to 
the whole Grcle. For the Ufl proje&ing 
Rays is the Side of the Cone, parallel to 
the Axis of the Parabola. 

tn the Hyperbola, that Part which is a- 
hove the Bafis of the Cone, is likewife the 
Projection of a determinate Arch of the 
Circle, but the remaining Infinite Portion 
be tow the Bafis, is proje&ed, not from the 
Complement of the former Arch, to the 
\tfhole Circle, but from the Complement 
thereof, to that Arch, which is determined, by 
a Plane paffing out of the! Cones Vertex, pa- 
rallel to that which generates the Hyperbola. 
I fey, the infinite Portion of the Hyper- 
bola below the Bafs of the Cone, is formed, 
by projefting only that Arch (which lies 
between the Plane making the Seflion, and 
the Plane out of the Vertex parallel thereto) 
upon the Plane ma feing the Se&iori. 

Now, 
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Now, as in all Prok&ion whatfcever, 
either the Plane we projeft on, is plac'd 
between the Objeft and the Eye, or elfe 
theObjeft, between that Plane, and the 
Eye; fo it has been ufuai to call the latter 
Sort of Projection, an INVERTED PER- 
SPECTIVE, or a DEFORMATION: For 
in all the common Scencgraphick Reprefen- 
tations, the Table is always plac'd between 
the Eye and the Objeft. Now both thefe 
kinds of Proje&ion take place, in that Gene* 
ration of the Conick Sections, we are [peaking 
of Nay, and both too, in the Formation 
of one and the fame Sedion. 

The whole EBipfs, is a regular Scenogra. 
fhick Projection, the Table being between 
the Object and the Eye. 

So like wife are thofe Portions of all P*« 
rabolas and Hyperbolas, which lie above the 
Bafis of the Cone. 

, But the remaining Infinite Portions of 
thofe Curves, below the Bafis, are Inverted 
Per/peffives or Deformations 5 the Circular 
Arch, which is the Objeft projeded, lying 
between the Eye, and thofe Parts of the 
Planes of thefe Seftions, oh which thp 
Projection is made, 

8 C H O LII. 

Since the fame general Affedions which 
§19 L derjapnftrjte4 of Cones, whofe Bates 

P 4 m 
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are Circles, are applicable likewife to fuch 
Cones, whofe Bafes are any of the Conick 
SeCtions, (fer Append, de Seflionsbus Pyra* 
tnidum quorum Bafes fant Seftiones Conic* 5 
M. de La Hire) 'tis plain from hence, that 
we may determine how, and in what Cir- 
cum fiances, any Conick Sedion, feated in 
the Ground Plane, flbail become any other 
Conick Se^on whatfoever in Perfpe&ive .♦ 
That is, what Se&ion Chall be prpiduced, 
by the Plane of the Table cutting any 
fort of Cone, whofe Bafe is either Ellipfis, 
Parabola, \x Hyperbola* 

l » 

PROP. VII. (Fig, 7.) 

It may be, that Lines, which are not paral- 
lel in the Ground Plane, may come in* 
to parallel Lines on the Table. Or, The 
Perfpeftives of Diverging Lines, may 
be Parallel. 

Suppofe the Non* parallel Lines *o be 
PD; NE, the Eye at K, its Height KV, 
the Table, RSCT. 

Let the Eye be fo pq/ited, that the Lines 
PD, NE, may lie' in the vifetai P fanes KVD, 
KVE5 whofe Interfe&ions with the Ta- 
ble are AP and BN, and therefore the 
Reprefentations of the aforefaid Lines to 
the Eye at K. 

I fay that AP is parallel to BN, if the 
Eye be fo placed, For 
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For becaufe KV is perpendicular to the 
Ground Plane, therefore the Planes kvbj 
KVE, are perpendicular to the Ground 
Plane. And becaufe the Table RSCT is 
Jikewife Perpendicular thereto ; therefore 
AP, and BN, the common Se&ions of 
thefe Planes, are perpendicular to the 
Ground Plane, and therefore parallel to 
one another. & E. £>. 

COROLLARY I. 

The Trapezium PDNE is reprefented 
on the Table, by the Rettangie APBN. 

COROL II. 

Hence the vulgar Method of re£Hfying 
a deformed Obje£t ; <?r placing the Eye 
ill fuch Manner, that a rude and irregular 
Picture, fhall from a certain Point, appear 
regular and beautiful. For thus, the Tra r 
^ pezium PDNE, which may be as diftorted 
and unfhapen as one pleafes , will fall pn 
the Perfpe&iveTable in the compa& Form 
ot a Rectangle, as APBjtf. And therefore 
were the Parts of any Image, fuppofe a 
Hum Me Face) difoofed up and down in 
the Cells of this Trapezium, they 'would 
appear, in an agreeable Order and Pofture 
to the Pye, in the correfpondent Cells of 
the ReQangle utton the Table. 

P COROL, 
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COR OL III. 

/ 

Hence it appears, that this Practice of 
Deforming, is rightly Term' d, An Inverted 
fortofPfrfpeajve. ' 

For as in the common Perfpective, a Re- 
aangle ex.gr. lying in the Ground or 
Horizontal Plane, is proje&ed into a Tra- 
pezium upon a vertical Table, placed be- 
tween the Objeft and the Eye 5 fo in De- 
formations, a Reftangle drawn in a vertical 
Plane, is projected into a Trapezuim, upon 
a Horizontal Table, which lies farther 
from the Eye than the Objed does. 

CO R O L. IV. 

The Points I), and E, and confequently 
the whole Deformation, are determin-d, 
by drawing out the vifual Rays KA, KB, 
fill they interfeft the Ground Plane in D ? 
JE, and then joyning DE. 

C O R O L. V. 

Otherwife, the Lines VP,KA,and VN ? 
JCB, produced till they meet each other; 
meet in the fame Points E> aflfd E, as ber 
fere. '*' *.'.'• • 1 ' 
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COROL. VI. 

The Line DE is parallel to PN, fo that 
the Deformation of a Re&angle, is a Tra- 
pezium, whofe two oppofite Sides are 
parallel. 

PROP. VIII. (Fig.7v> 

There is an infinite Number of Points, in 
which the Eye being placed, /ball projett 
Diverging Lines upon the Ground 
Plane, into Par aSel ones qn the Table; 
and the Locus of thofe Points^ is eafily 
determined. 

Suppofing all, as in the Foregoing Pro^ 
pofition: Produce the diverging Lines 
DP, NE, till they cut each t>ther in V; at 
- which Point, ere& the Perpendicular VK, 
which extend at Liberty. I fay, the Per- 
fpe&ives of the Lines DP, EN, £haji be 
parallel to each other on the Table ^ the 
Eye being placed in any Point of this »- 
finite Perpendicular. 

For taking any Point therein, as K, for 
the Eye's Place, and drawing out the w- 
fual Planes KPD, KNE ; its evident that 
thefe coincide with the Planes K VD, KVE 
which being perpendicular to the Ground 
Plane VDE, their common Seftions with 

the 
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the Plane of the Table, AP, BN, will be 
demonftrated (as before) to be parallel to 
each other. Therefore, &c. ^. E. *t>. 

S C H O L 

We have in this Cafe, an Inftance (tho ? 
depending on another Principle ) of the 
Truth of what was before difcoursVJ at 
SchoL Profit, viz. Concerning Lines which 
are not parallel, off goring as Parallels. 

For fince all the Points of the Lines PD, 
NE, appear in AP, BN, which are ftriftly 
parallel to one another ; 'tis evident that 
the two former Lines are feen as the two 
latter, that is, as parallel Lines. And how 
that is, we have demonftrated at Prop. 
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L E M. I. Fig. 8. 



If the Parallels LM, G V, HN, &c. in the 
Bafe of the Triangular Prifm ABLHMN, 
be produced at Liberty towards P, Q_, R, 
&c. any Lines as AI, AK, drawn fron} 
the fqiid Angle A/ to any Points as I,K, in 
thofe Parallels, {hall neceflarily interfeft 
the Lines NB, VB, running up front) the 
Points N, V, to the otner folid Angle B.' 
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DEMONSTRATION. 

For the Line NR, ex. gr. being in the 
Plane of the Parallelogram ABHN; 'tis 
evident, that a Line drawn from A to a 
Point as I, in the Bafe HN, produced* 
fhall cut the oppofite Side BN in fome 
Point as e, by the way ; fo in the Parallelo* 
gramABGV, the Line AK, fhallcutBV, 
in k 5 and foof all the reft. Therefore, &c. 
Q. E. D. 

L E M. II. 

If an Eye were plac'd at A, it would 
projeQ: the Point I into e, or K into k ; or 
^any other Points in the parallel Lines RN, 
VQ^, into fome Points of the Lines NO, 
VS, running up to the Angle B. And 
therefore, it would projeft the parallel 
Lines NR, VQ, MP, infinitely produced, 
into the Lines NB, VB, MB. 

PROP. IX. Fig. 8. 

The PerJpeSlives, of all Lines which are pa- 
rallel one to another, and not parallel to 
the ground Line, do run up into one and 
the fame Point in the Table. 

This is the main and great Propofition 
in this Science, and is thus eafilyand uni- 

verfally 
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verfally demonftrated, by the Help of the 
two foregoing Lemmata. 

DE MONSRATION. 

/ 

Suppofe the Parallels MP, VCL, NR,efr< 
t fay, the Perfpe&ives of thefe fhall all 
run up into one and the fame Point. By 
Lemma i. the common Sections of all the 
Planes, AHR, AGQ_, KL?,&c. with the 
Plane GDFE, muft neceffarily meet one 
another in the folid Angle of the Prifm B. 

By Lem. 2. the Plane CBDFVE is a 
PerfpeQive Table to the Eye plac'd at A, 
the other folid Angle of the fame Prifm ; 
and therefore the common Sections of the 
aforefaid Planes, AHR, AGQ, ALP, &c< 
with the Plane CDFE, will be the Per- 
fpeaives of the Parallels NR, VQ., MP, 
and therefore thefe Perfpe&ives muft .ne- 
ceffarily be the Lines NB, VB, MB, dx all 
meeting in one arid the fame Point B« 

POROL L 

From hence again appears a Reafon 
why in long Roams and Walls, or Rows of 
Trees and Pillars, the Sides feem clofer one 
to another towards the farther End, then 
at the Parts nearer the Place of the Eye. 
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COROL.IL 

If any Object, as I, were removed out 
to the Horizon, the vifual Ray AI, would 
coincide with ABO, fo would all other vi- 
fual Rays coincide with each other in the 
fame Ray AB. 

« 

COROL III. 

From hence it follows, that the Point 
to which the Perfpe&ives of any Parallels 
converge, is there where a Line from the 
Eye parallel to thofe Parallels, ftrikes the 
Table* For all the vifual Rayes coincide 
at laft in the Ray AB ; which is the com- 
mon Seftion or Side, of all the parallelo- 
gram Superficies ALOP, A G O Q,, 
AHOR,^ 

Therefore fince (from the Conftru&ion 
of the Figure) AB is parallel to each of the 
infinite Lines in the Bafe j the Confequence 
is clean 

COROL. IV. 

The Ray AB ftrikes the Table at right 
Angles, when the Lines NP, NR, crc. 
are perpendicular to the ground Line MN. 
But if MB, NR, &c t cut the ground 
Line obliquely 5 the Angle ABC will ftill 

equal 
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equal PMtf or RNE, &c. that is the Ray 
AB, will always make the fame Angle with 
the Line CBD in the Table Cwhich we 
fuppofe parallel to MN) as the oblique Pa- 
rallels themfelves, do with the Line MN. 

C O R O L. V. 

If the Plane MPNR be parallel to the 
Horizon 5 'tis plain that the Line CBD,wilI 
be that, which we call the Horizontal Lines 
whofe Elevation above the ground Plane, 
is juft equal to the Height of the Eye* 
And consequently, it will follow, th^t the 
Perfpe&ives of all Parallels, whether per- 
pendicular or oblique to the ground Line, do 
run up to fortie Paints in the Horizontal 
Line. But if the Plane MPNR, be ei- 
ther elevated above, or d?prefs J d below, the 
Horizontal Plane 5 then the Point where 
Perfpe&ives of thefe Parallels will meet, 
Will accordingly be found in the Table 4- 
hove or below that, which is commonly 
called the Horizontal Line. 



r 



GORO L. VI. 

If the Parallels MP, VQ, NR,efc. be 
at right Angles to the Line FE, then B, 
fliall be that, which we call the Voint of 

Sight ; 



Sight-, but if the faid Parallels beoblidue td 
the Line Ffc, then B fhall be form Acci- 
dental Point. 

CORO U VII. 

From tfhat has been faid, aplpe^rs the 
Method of finding out the Points, to 
which the Perfpeaives of any Parallels, 
lying in the Plane of the Horizon, do con- 
verge upon the Table. Viz. 

Dranf a Line from the Foot of the Eyts 
Perpendicular, parallel to the Parallels pro- 
fos*d, and. fee where it cuts the Ground Line. 
From that Point carry up a Perpendiculdr. 
t$uat to the Height of thi^Eye. Where that 
Perpendicular inter feels the Horizontal Line, 
toiufre the Point fought. 

Therefore, to determine the Point of 
Sight, is only to let fall a Line from the 
Eye, perpendicularly to the Table. 

C O R 6 L. VIII. 

When the oblique Parallels, cut tne' 
Ground Line, at an Angle of 45° ; then the 
Points ofDiftance, become the proper Accu 
itntal Points, tp which the Perfpe&ives of 
of thofe Parallels converge. 

E COKOU 
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m COR O L. IX. 

By how much the more obliquely, any 
Parallels fall on the Ground Line, by fo 
much the farther, is the Point to which 
their Perfpe&ives converge, diftant in the 
Horizontal Line, from the Point of Sight; 

COROL X. 

If any A ngle be made at the Eye, equal 
to the Angle contained under the Sides of 
anyPoligonj the Leggs comprehending 
that. Angle, will ftrike the Table in thofe 
Points, to which the Perfpedives of all 
line?, parallel to. the faid Sides, will con- 
verge. Thus in an Equilateral Triangle ; 
ex.gr. Thofe Points will be determined 
by the Leggs of an Angle of 6o° : In a 
Square, by an Angle of 90 : In a regular 
Pentagon, by one of 108 5 and fo in every 
regular Figure the accidental Points (to 
which the Perfpe&ives of all Lines pa- 
rallel to the Sides of that Figure, converge) 
are marked out by Rayes, making an 
Angle at the Eye, equal to the Angle of the 
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C R Li XI. 

The Perfpe&ives of all obliduc Parkin 
les in the Horizontal Plane both **&*, and 
above the Bye, and in the two fide Planes, 
perpendicular to the fowner, will all con* 
cur in one and the fame Point. So that 
an infinite Parafylippidl, dwindles in Per- 
fpe&ive, into a Pyramid, as a Par allele* 
gram* does into a Triangle 9 and a Cylin- 
der into* Cone. 

COR O L. XII- 

* * ■ 

If the Right Line, wtf ich is the Eyes 
Diftance from the Table, he produced in- 
finitely toward* the' tarts of the Eye $ th6 
fame converging Lints on the Take, will 
be the Perfpeftives of the fame Parallels 
in the Ground Plane, to the' Eye feated in 
any Point whatfoever, of that infinite 
Line. 

And this folves, what fcrfie haveVecfcon'd 
a fort of Patddooc, in this Science, *>/*• 'that 
the fdfte Ptarailets fhbtfld he projected in* 
to the JetfJ me U>ks<*n tie Table , ip& the 
Ere thiftgr its Plait d#dDif trite. — } 
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S C H O L. 

Since the Bafe of the Prifm (Fig. 8.) 
may be as well any fort of Parallelogram, 
as a KtB angle ; as alio fince the twooppo* 
fite Triangular Planes, may be as well any 
way inditiiy as ftand ferfenduular to the 
Plane of the Bale : It follows, that the Pre- 
pofition, is by this Method univerfally de- 
monftrated, with Refpeft to any (art of 
Lines, drawn in Planes, which lie in any 
Manner of Pofition to the Table. For of 
what Species foeveir - the Prifin be, pro- 
vided it be but a Prifin, yet ftill the Lines 
MB; VB, NB, which- run up to one folid 
Angle B, will neceffarily be the Projeft ions 
of the Lines MP* VQ, NR, to the Eye 
placed at the other iblid Angle A. 

PROP. 3t 

-- * * — . • 

The Perfpeftive of any viftble Point, is truly 

determine, by the Interferon of a Ra- 

: dial line, (drawn from the Point of In- 

. cidence) and 4 Line oomeSing the Eye's 

. . tyfiw** fa ^ ?* *** Horizontal Line, 
with the^ Bifiance of the Point feen laid off 
in the Ground Liue. (See Fig. 9. 

CON- 
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CONSTRUCTION. 

Let C b n d be the Table, the Eye at A 9 
Its Height AG — BH, the Diftanee of 
the Point feen, D from the Ground Line 
— ID = IE., the Diftanee of the EyeGH 
=t= AB rrr'ftC ; the Radial BI drawn from 
tjje Point of Incidence I, to the Point B j the 
JUnc GE connecting the Points C, B, cut- 
ting the Radial BI in L; the Line AD + 
drawn from A 'to the Point feen D, cut- 
ting the Table in tfce Point JC. 
i Jpjfty that L^s the Perfpe&ive of D. 
- : DYaw&M parallel tQ BI, . and Flr^and 
parallel ta GH 5 Join the Poinds GF,. »b4 
laftlytjraw, 4F. ; ; 
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©3MDNSTRATIQN, 

l < 1 ; ' '.V ■ - •: 

Since the vifual.Ray AD, cuts -the Ta» 
ble in the Point K, ; 'tis plain from thence 
that K is the true N*tur*l Perfpe&ive of 
$e Point, D. 

. Alfof by PropoGtion JX, it appears, that 
K, the perfpedive of D, muft heeds be 
founq in jh$ Radtd BI, drawn to the Point 
QfSigfctt, from the Point 'of hci^tteel t 
l (hail how demonftrate, that theToin; 
L coincides with fo the natural Fer|J>e^ 
ftjye 9ftbe?0irjt; £> t . ■ . : ? 
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The A 1 * DAF mi DIK are Similar, for 

AFffBI. 
Therefore DF : AF: : DI : IK. 
Alio the A h . CME and LIE are Similar, 

forCM||BI. •- 
Therefore ME :MG:: IE :IL. 

Now becaufe F.I =± DI, therefore DI 
-+4F =IE-t-IF =jlE-f-GH=iIB.ir i -AST 
= IE + AB = IE + "CB =■ IlHf MI, 
therefore DF = MB. i -'A ■'-•: 

Again, AF = Bi == MC. flo that the 
three firft Terms of 1 the firft Proportion, 
are refbeftively equal to the three -firft of 
tilt Ulir, therefore' the focirth Terms 
anwafpcaively «jual, that is-' IK = IL. 
Therefore the Points K anoVL' Coincide. 
Therefore the PerfbecUve.of the. Point D, 
is truly aeterrnin'rJ 8y <: the JbterScfen of 
the. Line CE,. with the Radial B I. 
SK'E.D. ' ' " r7! " ™ I,T 

r: : . f ' ,';cq;£ : ol. ,;'-'^-- ;i 

Hence it follows, that ! 

wiHanVbe 

Inte^feffiqn, i 

.he tip? riant 

h HttGrpin)d'i i 

le'PolfitfM: 

from the PoiM cfSigtt,ia ' 

-.;';■' c ".r W.* 
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Line 5 and the Diftance of the vijihle Point 
from the Table^ both yays, from the Point , 

of Incidence, in the Ground Line, flnd con* 
neft the Points above and below Alter- 
nately, with right Lines j fo fliall the In- 
terferon of thefe two Lines in the Ta- 
ble, be the true Perijte&ive of the Point 
given. 

For it may be demonftrated by the 
fame Steps, as above, that each of thefe 
Lines of Diftance, will interfeft the corn* 
mon Radial (drawn from the Point of Inci* 
dencej in one and the fame Point. There* 
fore, &c. 

PR OP. XL 

Any Portion of a direft Line, contiguous to 
the Table \ is toits Perfpeflive, as the Sum" 
if its Length , and the Eyes Difianc'e from 
the Table, is to the Length cf the whole 
correfpondent Radial. 

. CONSTRUCTION. 

• • • 

. Let the" Pittance propofed be TM, (Sec 
Fig. ro.) The Perfpeftive of the Point 
M is at E, fome where in the Radial TF, 
drawn from T the Point of Incidence, by • 
Propff Draw GV parallel to AB, and pro- 3X.. 
duce MT to cut GY in V. Then draw i 

KV, from the Eye at K. \ 

£4 DEMON* 

l 



y 
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DEMONSTRATION. 

Becaufe GY || AB, and VT \\ Gs, therefore 
GV =r ST, and Once KG = FS, and the 
Angle KGS =FST, bein&both l_rs, therer. 
fore FT = KV, Farther fince VT = GS, 
= KF, therefore VT=KF. Therefore the 
Figure KFVT is a Parallelogram, there- 
fore FT [| K V. Therefore the A 1 * KVM 
and ETM are Similar ; 
Therefore TM : TE : : VM : VK, but VK 

= TF, 
Therefore TM : TE : : VM ; TF. £. E.D. 

COROL I. 

i 

When the Diftance TM, coincides with 
$0, which puns up to the Foot of the 
Eyes perpendicular 5 then the Rule will 
be thus : As the Dijlance feen, U to its Per- 
fpeBive, fo is. tin §am of that piftanie, and 
the Eye's Diftance front the table, to the 
Height of the Ejt* For now the Length of 
the , Radial, coincides with the Height of 
the Eye. 



C Oft ol, 



.J 
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CAROL. II. 

J 

Equal Portions being taken, of feverat 
/lireft Lines; that which paffes thro* th« 
Foot, of the Eyes perpendicular, will have 
its perfpe&ive Contra&ipp, of 3II the 

fborteji. 

COROL. M\ 

Hence may be computed the Proportion, 
between the Perfpeftives of any Part of a 
direft Line contiguous to the Table, to the 
Eye , plap'd, either at different Heights or 
different Dijfances^ or different Heights and 
Distances both together; viz. By Corol.L 
when the Line paffes through the Foot of 
the Eye's Perpendicular 5 aryl by the Vrofa 
\% felf, when it paffes through any other 
Ppipt. • / ' 

s 

C.ORO L. IV, . 

t • 

And becaufe the Perfpe&ive of any Part 
of a dired Line, not contiguous to the Ta* 
ble, is equal to the Difference of the Per- 
fpeftives of two Parts of the fame dire& 
Line, which *re contiguous to the Table ; 
therefore, by what has been faid, we can 
jdfo determine the Proportion of the Perr 

fpe&ives f 



.» 



i 



1 
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ipeftives, of any Segment of a direft Line 
not contiguous to the Table, to the Eye 
either at different Heights, or Diflances, or 
both together. Bat of this, fee more by 
and by, at Prop. *" M - 



PROPOSITION XII, 

If any Line be parallel to the Ground Line % 
its PerfpeSive in the Table, jball be parallel 
to the Ground Line alfo n 

CONSTRUCTION. . 

Let the Line MN be parallel AB, (See 
Pig. 10.) the Ground Line; and drawing 
from the Eye at K, the Lines KN, KM, 
fet us conceive the Plane cfRajes*l£NMj 
tyhofe comrtVrt Seftion with the Plane of 
the Table, fuppofe to be DE, which is there- 
fore the Perfpeftive of MN (by Def. XX,) 
and muft now be (hewn to be parallel to 
AB. Upon MN t crea the Plane MNXZ, 
perpendicular to the Ground Plane. 



*j ^ 



DEMONSTRATION, 

?i Betaufe the Plane NMXZ is perpendi- 
cular to^the 'Groohd Plane, therefore it is 
parallel <to the Plane of the Table. And 
fccap(e'. i tfce 1 P'lanftKMN, cuts the Table 
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and this Plane NMXZ, therefore the 
common Sections (hall be parallel 

But thele common §ecYions are MN and 
DE. Therefore MN and DE are- paraljel ; 
but MN is parallel to AB (by the i^^ 
tfafij) therefore DE is alfo parallel, to AB. 
&4.Z>. '•. 

CO R L. I. 



~ \ 



Therefore if MN and HL aretwc lines 
parallel to tfo Qr&md Line, their Per- 
fpedives DE and PR, fliall be parallel to 
one another in the Table. 

. . . ..• .■ .• 

If any LihftNNtnaralfel "to the gtoHiid 
Line, be bife&ed in O, a Ray drawn 
from the Eyej to the? fpint qf Bifeaion, 
flball bifea the Ferfpedive of the faid Line 
DE,inC, 



«"W 






• w £ 



For the -Triangles, KGE a*d<KOM*re 
^milar. ^e^eforeOM : CEv>- ; " 

Again, the Triangles KON 
are Similar. 



•t • ■ ■ " r v- ' ,"> 



Therefore ON :*DC :: KO : KC. 
Therefore OM; : CE.: : ON : p& v 












.{AQ&QL. 



CI. * 






CORO L L. HI, 

Tbe fame things being fuppofed as be- 
fore, I fay the Line NM is to its Perfpev 
&ive,as rbebiftance between theFoot of the 
Eye's Perpendicular and the Line NM, to 
the Diftanceof the Eye from -the Table. 

For the' A les K D E and K N M are Si- 
milar, therefore NM : DE : : KO : KG 

Again, the A Iei KGO and CSO ar** 
Similar 5 ; . 

Therefore KO : KG : : GO : GS. 
Therefore NM : DE Li GO'fCS, but KF 
=*GS, <■ 

Therefore NM 4 DEujGKkKF. & BSD. 
> P R O P.' Xllfc 



«, - A - ■ ♦■< 
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The TtrfteBhes of *3 Litres perpendictfiar , 

'■• **> the J>rb**d Pl&e % ~ *% if f reduced w 

tbeTsbk) beferfendiittfojo "the ground' 






CONSTRUCT: .(Fig. i,i ? J 

. v y*i . .' • . . ' . ' .....•- 

Let CD be a Perpendicular to. the, 
ground Plane* and let' the ' trtB Plane 
KCSDT, paffing thro* the Line CD, bo 
parallel v to the Table, From the Points 



/ 
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€, D, draw AC, AD, to the Eye at A. 
And let the Triangular Plane of Rayes, 
ACD, make EM for its common Section 
with the Plane of the Table. 

• * - 

DE MONSRATION. 

Becaufe CD and EM, are the common 
Se&ions of two parage! Planes by a third 
Plane, they ftiall be parallel to one an- 
other : Therefore EM if produced, fhafl 
- be perpendicular to the ground Line HLP. 
The lame may be' demonftrated of NO 
the perfpe&ive of IK. Therefore, &*» 
Q.E.D. 

COROL t 

Hence* he Perfpcftives of all Perpendi- 
culars to the ground Plane, are parallel 
one to another in the Table. 

CO RQL II. 

The Perpendicular CD, is to its Per- 
fpe&ive EM, as the Sum of the Diftances 
of the Eye, and of that Perpendicular from 
the Table, to the Diftance of the Eye 

. from the Table ; or, as the Diftance be- 
tween the Foot of the Eyes Perpendicular, 

. and the Perpendicular fecn, to the Di- 
stance of the Eye from the Table. 

( For 
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. For from Similar A h ACD and AEMi 
'tis DQ : ME : : AD : AM. 

And from Similar A Is ADF and MDL, 
itisAD:AM::FD:FL. 

Therefore DC : M E : : F D : F L. 

COR OL. III. 

If two or more Perpendiculars to the 
Ground Plane, which are t>f equal Bright, 
do alfo ftand at equal Diftances from the 
Table; their Perfpe&ives* fliall be equal/ % 

Let the Perpendicular DC z=± Perpendi- 
cular IK: and the Diftancfc LD • = IH. 

And let ME fc the Perfpeftive of CD, 
and NO the Perfpe&ive of KI. It was 
{hewn in the Propofition, that CD :<ME : : 
FD ; : LD, therefore for the fa«e Reafon, 
IK: NO::GI: HI. But Hr = LD (hy 
the Hypothefis) and fince FL = AB rr 
GH, therefore GI = FD, therefore CD: 
ME : : IK : NO ; but CD — IK, therefore 
EM=rNO. &E. D. 

COROL IV. 

■•'••'• 
Any Perfeniicttldr to the gnund Pl*nt;l Is 
to its Perfpe&ive ; as %? &rtikl totbt gr#kM 
U* t at the fame Diftance from the Ta- 
ble, is to its Perfpe&ive. Becatrfe they afe 
on both Sides proportional to die Lines 

FD 
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FD and FL; as appears by comparing 
Cor. II. of this Propofition, with Cor. III. 
of Propbfition XII. 

And therefore, if the Perpendicular and the 
Parallel, are equal in the Length , their Per fpe- 
Hives will be equal alio. 

C OR O L. V. 

The Lift an ce of the Objefi and Eye from 
the Table continuing 5 the Perfpedives of 
the frme Perpendicular, are equal, whe- 
ther the Eye be placM at a left or a greater 
Height. ' 

The OVyB PG (Fig. \%) theTabk TK, 
the Eye at the two different Elevations A 
and S, in the fame Perpendicular AC. 
Draw the Rayes AP, AG, SP, SG, inter- 
fering the Table in the Points q, o, p, «. 

Now, PG : qo :: AG : Ao (Similar A Is , 
APG, Aqo) : : CG : CK (becaufe AC pa- 
rallel TK). 

Again, PG : pe : : SG : Se (Similar A*», 
SPG, Spe) : : CG : CK (becaufe of the lame 
Parallels.) . 

Therefore PG : qo : : PG : pe, therefore 
qo = 



jretore rix : go 
pe. Q £. t>. 



»• » 
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cor o l. Vr. 

The Height of the Eye continuing, as 
alfo the D^iftanee beWeen the Objeft atnd 
Table : The Perfpfeftives of the fame Pef* 
pendicular, to the Eye at two feveral D/- 
fiwces, ar$ in the Ratio compounded, of 
the diretf Ratio of the Diftances of the 
Eye from the Table, and the Reciprocal^ 
of the Diftances between the Object and 
the Eye. 

The Objea PG, as before, its Perfpe- 
ftives to the Eye at A and D, q o, and 
gb, refpe&ively ; determin'd by the In- 
terfeaions of the Rayes AP> AG, DP, DG, 
with the Table TK. 

»Tis, PG : qo i : AG : AO (Similar, A 1$ , 
APG, Aqo; 

AG ;Ac::CG:"CK, 
Therefore PG : qo : : CG : CK. 
Again, « FG :gb :: DG: Db (Simi' 
lar A^DPG, DbgJ 

DG:Db:: EG :EK, 
Therefore P G : g b : : E G : E K. 

, PGxCK PGxEK. 
vqo.gb:: CG : -gg""'* 

5|:E5:;CKxEG:EKxCG. 
CG EG 

Frond 
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From hence it follows, that the Perfpe&ive* 
to the remoter Eye, is greater than that to 
the nearer. For fince EG = BK-f-KG 4 
and CG == CK •+■ KG, therefore qo : gb 
:: CK X EK + CK X KG : EKxCK-H 
EKxKG; butEK> CK, therefore EK 
XKG >CKxKG,/.EKxKG+EK:x 
CK> CKxKG-HEKxCKi .% gb> qot, 

' S C H OL 

By what has been demonftrated at 
Prop. II. and (with their refpe£Hve Corolla- 
ries) may be determined, whatever relates 
to the Proportion between the Petfpe&ivet 
of any dire 3 Linej, and of any Lines Per- 
fendiculafto the ground Plane ;*whether they 
be contiguous to the ground Line, and to 
the ground Plane, or not contiguous , and 
that for all the various Cafes, of different 
Hftghts. And Difiances of the Eye. 'Twould 
be too tedious a Work, to go through them 
all here. Tis fufficient to have fhewn the 
way, both by Precepts and Examples , how 
to proceed in any of them that may occur. 
But for a farther Help, this prefent Figtire 
may be confidered, wherein the Eye is 

Stlac'd at feveral Elevations and Diftances 
roih the Table, and the Perfpe&ives of 
both Sort* of Lines mentioned, are diftin&ly 

F tepref- 
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represented, to put the Reader, the more 
eafily, into the Way of arguing out any of 
thefe Particulars. Thus eg. gr. the Per- 
fpeaive of the dirtB Line GH, not conti- 
guous to the Table, is the fame with the 
Perfpeaive of the Line GP, perpendicular 
to the ground Plane, the Eye being, in 
either Cafe at A . And fo ©f the reft. 

PROP. XIV. , 

If any direct Line be divided into any Number, 
of equal Parti, the PerffeHives of tbofe 
tqud Parts fid (m unequal. 

* t 

CONSTRUCT. (SeeFg. 12.) 

Let the direct Line be DP, the two 
equal Parts BG, ,GF, their Perfpeaives 
NL, and LM, detarmin'd by the Interfe- 
ron of the Rayes AB, AG* AT r with the 
Line SD, drawn from ths< Point of Inci- 
dence D, to. the> Point of Sight S* From 
the Point N, draw NO, parallel to che 
Line DF, and from the Pome C, draw 
RC, parallel to AF. 

DEMONSTRATION. 

The A h ABG and AN£; AGP, ACQ 
are Similar, therefore A&:iAC:: BG ; : 

NC Alfo 






Alfofor the fame Reafon, AG: AC 
GF : CO, therefore BG : GF : : NC : CO, 
but BG = GF, therefore NC = CO. . 
Again, the A Is NMO, NRC are Similar, 
therefore NC : GO : : MR ; RM, therefore 
NR=RM. 

In the A 1 AGB, the L l AGB is > than 
the & AFB, but MON = AFB, and LCN 
= AGB, therefore LCN > MON. Now 
R C, parallel M O, therefore R C N = 
MON, therefore LCN>RCN, therefore 
LN > RN. But RN=RM, therefore LN 
> RM, therefore NL > LM. 

Q. E. D. 

CORO L. 

» • 

Hence it follows, that the Divifiotls of 
any Radial Line, in the Perfpe&ive Table, 
which anfwer to any equal Divifions of a 
dire ft Line $ are not only unequal: Butal* 
fo that the Parts grow lets and lefs, as 
they approach nearer in that Radial, to thd 
?qint of Sight. 

PRO P. XV. 



• * 

If a Lite be inclined, by inp Angle wbatjb- 
ever, to a Tranfverfe Line in the ground 
Plane; its PerJpeSive jball make the 
fame Angle with the Perfpe&ive of that 

F 2 Tranf- 
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Tranfverfe Line in the Table, (See 
Fig. 1 30 

CONSTRUCTION. 

# • 
Let the inclined Line be AC making 
any L l as ACB, with the Tranfverfe Line 
BC ; from any Point as-A, in the Line AC, 
let fall the* Eerpendicular AB-. From the 
Eye at R, draw the Raycs AR, RC> RB^ 
interfering the Table in the Points a y b,c, 
which are therefore the Perfpe&ives of 
A, B, C* 

DEMONSTRATION. 

/ 

Since BC is parallel to the ground Line 
NS (by Hypoth.) therefore be parallel NS 
.by Prop; Ml. Farther, fince AB perpen- 
dicular BC, therefore alfo by Prop. XIII. 
ab will be perpendicular be- 5 fo that the 
A Is ABG X abc are Redangular at B, and 
b. Now by Corol.IV. Pro. XIII. it appears 
that AB : BC ; : *b : fc,- becaufe both are in 
Proportion of FB: Fn. Therefore the A h 
ABC and abc are . Similar, having their 
Sides about the equal Angles proportional. 
Therefore the 4 e *fe=0" ABC £. & &. 



PROP. 
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PROP. XVt 



If, in the ground. Plane t there be drawn any 
Number of Parallels to the ground Line, 
being aU of the fame Bignefs; and at the 
Extremities of them be ereSed Perfendieu" 
lars to the ground Plane aU of the fame 
Height ; the PerfpeElives of tbefe Paral* 
jlels and Perpendiculars, /ball divide aU 
the Radials, drawn through the Extremi- 
ties of the faid Per /peii sves, in the fame 
Proportion. 

CONSTRUCT. (Fig.14.) 

Let the Parallels to the ground Line, be 
OH, MI, NK, included between the fain* 
Parallels EN, FJC, and the refpeatve Per- 
pendiculars HR, QJ» PK, whofe Tops arc 
terminated in the Line RP, parallel to 
FK. Produce the Line RP till it cuts the 
Table iad$ and draw the Radial Cd. Let 
S,V,W, be the Perfpcaives of N,M,0, 
and m, n, o, thofe of K, I, H, and X; Y, Z 
thofe of P, CI, R, Laftly, draw the Ra. 
CSE, CmF, CXd. ; 



?3 ' fy 
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DEMONSTRAT. 

By Prop. XII. Cor. I. Sm,VN,Wo,are 
Parallels. Therefore SV : V W : : mn : no. 
Again, by Prop. XIII. Cor. I. Xm, Yn, 
Zo, are Parallels, therefore ran : no : : XY 
: YZ 5 therefore SV : VW : : XY : YZ. 
Therefore all the Radials are cut propor- 
tionally. &.E.D. 

The Praaice of PERSPECTIVE. 

, The Pra&ice of PerfpeQive is Twofold, 
Direlt wdltrverfe. 

The direB Method, is that, by which 
we trace out the Appearance of any given 
Okje0 9 upon the Plane of the Table. 

The Inverfe, that, by which from the* 
Perfpe&ive given, we go back to the Ob* 
jed it felf ; and fo by a fort of Linear I*~ 
vefiigathn, fhew the Work to be rightly 
dope. , This is very ufeful and neceffary 
in fome. Cafes, where a Doubt may arife 
copeorniog the Exaftnefs of an Operation 5 
and in any Cafe, 'tis very pleafant, thus 
to bring what is don? to a regular Exaoien. 

The Geometricians have their Syftthejit 
and Analyjis, or Comfofitive and Refoluime 
Methods 3 and the Jnalyfts, their Dire& 
and Lever ft Method of Fluxions. And as 

. , - ■ • -fa 
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'tis a fare Proof, that a fluent is rightly 
determin'd, when the Fluxion thereof is 
exattly equal, to the Fluxion at firft pro-; 
pofed; fo 'tis certain lik^wife, that the 
Work is right in Verfte&'we y when by a 
fair Procefs from what is done, we can 
come back to the true original Object it 
felf. A nd the ParaBel would be exact in all 
Tlefpefts, if we did but Ihift Names, and 
call that the Inverfe, which before we caflMh 
the Dtrefl Part of the PraSice of Perfpe- 
&ive : We (ball exemplifie both thefe 
Branches diftinftly. But to proceed. 

Hitherto we have reprefented the Per* 
fpeftive Table as {landing fidervtys, with 
Refpecl: to the Eye of the Perfon that looks 
on the Page, where the Figures are drawn. 
And 'tis certain that this ferves, to give 
the cleareft Idea, of the Demonftrations, 
of the Propofitions, that are advanced in 
this Science. But now it will be neceJTary 
to represent the Table after another man-? 
ner $ that is foreright or direSt to the Eye 
of the Reader r So that whereas, before, 
it was imagined to ftand at Right Angles to 
the Plane of the Page, now we are to 
conceive, it as lying in that VUne ; this fort 
of Reprefentation, being the moft com? 
modioqs for Operation and Practice. 
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I fhall begin with the fir& Branch of the 
Practice of Perfpeftive, viz,. Hm to deli- 
neate the true Scenographlcal Af fear knee of 
any Ob]e& given $ or how to proceed^ from, 
the Objeft to the Perfpeftive; which is 
the diretf Method. 

And in order to the making all things 
here as eafie as may be, I premife, that 
the Method of determining the RerfpeQive 
of a Point, being ftiewn at Prop- X, and 
the Corollary thereof; the Perfpeftives of 
all Lines&nd Figures, are from thence like- 
wife determinable. 

The Perfpeftive of a Right Line % is had, 
by finding, and joining the Perfpeftives, 
w of its Extremities. 

' The Perfpeftive of a ReBilineal Plane 
Figure, is had by determining the Per* 
fpeftives of all its Sides. 

The Perfpeftives of Crooked Lines, or 
Crooked- lin y d Plane Figures, are determined 
(at leaft exaftly enough for Praftice) by 
carrying a Crooked Line, thro 1 the Per- 
fpeftives of a fufficient Number of Points* 

The Perfpeftive of a Solid, whether 
ReBilimat or Curvilineal, is determined by 
. finding firft, the Perfpeftive of the Bafe, 
and then fetting off the perfpeftives of 
the Heights, from their proper Points of 
Seat in the Bafe, and joining the Extre* 
jnities. , 

To 
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To go on a little farther, with thefe Qe~ 
net a I DireSions ; let it be obferv'd, that the 
Perfpe&ives of all Lines, which cut the 
Ground Line, it *Right Angles are to be 
carryM Ufli to the Point of Sight; or if at 
oblique Angles, then to fome Accidental 
Point, detejrmin'd according to CoroL VI. 
and Schoi. Prop. IX. 

And in General, that the Perfpeftives 
of all Lines parallel to each other, do run 
up into one and the fame Point, in the Ta- 
ble ; by the aforefaid Prop. IX. v 

That the Perfpe&ives, of all Line? ps- 
raOel to the Sc£Hon or Ground Line, are 
to be drawn parallel to it, upon the Table ; 
by Prop. XII. • 

That the Perfpeftives of all Lines perpen- 
dicular to the Ground Plane, are to be 
drawn in the Table, perpendicular to the 
Ground Line ; by Prop. XIIL 

That Lines inclined in the ground Plane, 
are to be drawn with the lame Angle of 
Inclination, in the Table 5 by Prop.XV. 

That the Parts of the PerfpefcHye be- 
come wequal, and jborten more and more, 
the nearer they come towards the Point of 
Sight; by Prop. XIV. 

Thefe Directions relate more fpeciafly 
and immediately to the Praftice * though 
thofe which flow from the reft of the Pro- 
portion and their Cpr^rw, are all of them 

fuch, 
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fuch, as wiO be ufeful in fome Cafe or 
other this Way, Thus (Tor Example) it 
may be of great Ufe to an Artift that de- 
fires to be exaft, to confider what is Che wn 
at Prof. XI, XII, XIII. with their Corol- 
laries, about the Augment At ion or Diminu- 
tion of the Perfpe&ive, upon the various 
Heights and Diftances of the Eye : And to 
know in what Proportion of Magnitude, 
the Perfpe£lives of parallel and perpendicular 
Lines, are to be drawn upon the Table, 
to thofe Lines themfelves. 

And therefore, as • thefe Ufes will be 
eafily found out and made, by thofe who 
fhall take the right Courfe to join good 
Knowledge in. Gtotnetry, to this Part of 
Opticks: So I fhall iniift no farther up- 
on that Matter, but come to propofe fome 
Problems, fuch as mav ferve to exercife the 
Rules before demonftrated. * 

Add for the more effectual attaining this 
End, we (hall Chew how they are to be 
done : I • By the mare common and expediti- 
on w*j of a Point of Sight, and a Point of 
pifiance ; and how, 2. By the Help of the 
Accidental Points. 



PRO*. 
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PROP. XVII. P ROB. I. 

(Fig. 1 5. N°. i.) 

To find the Seat of « Point m the VerffeRiv* 
Table. 

By a Point of Sight and Dift ^pce. 

Let the Eye be A, the Point of Sight B f 
the Point of DiftairciJJ, the Point whofe 
Perfpeftive, pr Seat in the TJable, is re- 
quired, F. The Line FD k perpendicu- 
lar to the ground Line GK, wherein is 
taken ED = I*F. 

Then the Rtdidl DB drawn fronft the 
Point offacidente D, cuts the Line of Di- 
ftance CE in/, which is the Seat of the 
given Point F, in the Perfpe&ive Table. 

By the ^feUatdlPemts. (Fig. 15.N*. 

a, and 3.) 

The former of thefe Figures will fhew 
the Reafon and Demonftration of this 
Way of pra&ifing, by the Accidental 
Points, the Table being reprefented fide- 
ways $ and the Utter* the more ready and 
expeditious Way of Praftice it felf, the 
View being here foreright. And in both, 
the Several correfponden t Points are mark'd 
exaftly with the lame Letters, that the; 
Reader might the better underftand the 
Agreement betwixt them. Let 
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Let the Eye be at A, its Height AB, the 
Plane of the Table CDEF, the ground 
LineEF. 

The Difference between thefe Figures, 
is, that whereas the Objed IKL at N°, 2. 
is reprefented very diftindly as lying inthe 
ground Plane, and is not at all confoun- 
ded, with its Image in the Table OPQj 
at N°*$. the Objed ikl feems to be con- 
founded with its Perfpedive opq , although 
they are not to be conceived, as both lying 
in the fame ?Um 9 but ikl out behind ii> 
the ground PTane, and opq in the Plane of 
the Table, ereded perpendicularly upon 
the Line *f ; the Teeming Coincidence of 
the, Planes, arifing from the prefcnt Pofi- 
tipn and View. 

JLet I be a Point given in the ground 
Plane, (Fig. 15. N°. 2, y) whofe S<?af in 
the Table is to be determine. 

From ' the given Point produce any 
two Lines, at Liberty, to cut the ground 
Liqe, as IN, IM. 

From B the Foot of the Eye's Perpendi- 
cular, drawBF, BH, || to IM,' IN, refpe- 
lively. At the Points F, H, ("in the ground 
Line) ered the Perpendiculars FD, HG, 
each equal to AB. 

Join thefe Points D, G, with the Points 
M, N, refpedively, and where the Lines 
PWiGN, iptsrfed, asinO, will be the 

Sew 
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Seat of the Point I in the Table. (Thii 
being demonftrated at Pro. IX, and it* Cfc- i 

rollarief, I fhall not need to offer any thing' 
of the ReafOn of it herej 

V 

\ - 

\ 

PROP. XVIII. PROB.H. (Fig.i6.) 

To fad the ScenographidaContraHion of d 
Right Line, dta#» in Any Fofoion to the 
ground Line. 

By a Poifft of Sight and Diftance. 

The Points A, B, C, asbefore* The Line 
given IH ; and from the Points I, H, the 
Perpendiculars EI, H G, to which D E and 
FG, in the Ground Line GD, are refpe- 
ftively equal. From the Points of Inei» 
dence EG are drawn the Radials E€, GG, k-&? 
which are interfered by the Lines of D»- 
fitnce BD, BF, In the Points *, h, which & - C > 
Points are the Perfpeflives of I, H, and 
therefore being joyned with a ftr ait Line, 
give ib for the PerfpecHve of the^ Line IH, 
which was fought. 

Were the given Line parallel to the 
ground Line, as ex. gr. IK ; its Perfpeftivc 
is determin'd with lef* Trouble ftifl. For 
having found the Seat of the Point I irt /, 
we need only draw from thence, a Line/^ 
ratel to DG, which cuts the other Radial 
QG in k. and fo makes ik for the Perfpe- 
ftive oflK. There 
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There is no Need to add any thing a- 
bout the Perfpe&ive of a Line perpend?cu~ 
ht to the ground Line. The Figure it 
felf, fufficientiy (hews that Matter ; as 
ex. gr m in the Lines EI and GK, whofe 
Peripeftives are Ei and GK. 

To do the feme by the Accidental 
Points.- • . 

i- If it be an Infinite Right Line, whofe 
ScenographickContra&ion we would have, 
as ex.gr. MK, infinitely produced towards 
K, and cutting the Table in M f Fig. 1 5. 
N°. 2, and ?.) we have nothing to do, but 
to draw BF || toMK, and having ere* 
ded FD perpendicular to FE, and ^ 
AB, to join the Points D and M : So is 
1DM the perfpe#ive of the infinite Line 
MK. 

2. If a Finite Line, as IM, and contigu- 
ous to the Table; we need only draw any 
other Line at Liberty, as NI, thro 9 the 
Point I the Extremity thereof; and then 
determine (by the laft Prok.) O, the Seat of 
I, in the Table : For then joining the Points 
M, O, that Line is the Perfpeftive Contra- 
ction of IM. 

3. If a Finite Line, and not contiguous 
to the Table, as LI $ this may be done 
two fever al Way s ; 

1. By 
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i. By Tm Accidental Points. 

This is done by drawing two Lines at 
Liberty thro' the Extremities of the given 
Line; as LK, KI, to cut the Ground Line 
in R and M, and producing LI it felf, to 
cut the ground Line in* N ; then having 
determinM C, D, the proper Accidental 
Points, to which the fjid Lines run up in 
the Table, isatfoG, the Point to which 
the Lipe LI, infinitely produced, runs upj 
draw the Lines CR, DM, GN ; For then 
CR and DM, do cut off from the Line 
£N, a Segment OP, which Is the Sceno* 
graphitk Contraflion of LI fought. % 

' ' i • » • ' . . * 

r 

2 P By One Accidental Point only. 

From the Extremities .L, I f draw two 
Linps parallel to each other, till they cut 

$he ground Line ^ and by what, has beet 
ft*w ? (Ib«feE^ find the proper accidental 
Point, to whicb thofe Ptrtllek converge 
on the Table. 

, Then hgvi0g (as before) produced LI 
to the ground Line in N,and found G the 
ptopenaccidectal Point, tfe which isv ruflS 
up in the Table. If two tipeaar e drawn 
from the Point, to which the aforefaid Pa* 
r*Ikl* coowrge ortth^Tafele; lotfce Points 
Where titty cat the ground Line; theft 

will 



will cat off from theOhe NG, the true 
Per fpettive of LI. " . 

PR OB. III. 

To refrefent any given Angle in Perfye* 
Bive. (Fig. 1 5. N°. 1, 2, 3.) 

This is fo plain and eafie an Operation, 
after what has beeil faid about Points and 
Lines ; that there ought to be but few 
Words, made about ir. Ex.gr. Suppofe 
the Angle l/r'(Fig. 15. N°.$.) were given* 
Having produced the containing Sides Ik, 
li, to the ground Line in 1% n 9 and carry *d 
Lines from b the Foot of the Eye's per- 
pendicular, parallel to them refpe&ively* 
viz,, be, bh 9 and ere&ed the Perpendicu- 
lars, ec y kg = ab, an* Mly joined the 
Points c and r, g and n with right Lines i 
I fay thole Lines cr, gn y form an Angle 
*$f$ or npr, equal in Scenografhick Refre* 
fentation, to the Angle *#. 

PRORIV. (Fig. 18.) 

j 

To find the VerffeQive of * Line, Perfendi- 
■■> cular, to the ground Plane. 



t. 



This Problem is abfolutety neceflary, irt 
order to the fetting any fort of Solid in 
: : Perfpe£tive$ 
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Perfpe&ive $ and therefore ought to be 
diligently explain'd* 

Let the Perpendicular given be NM, its 
Seat in the ground Plane I, its Diftance 
from the Table IB, the Height OB-NM, 
fet off in the Table from the Point of Inci- 
dence B. The Lines OA, BA, RadUls car- 
ried from the Points O, B. In the Radial 
BA, the Point C, is the perfpeftive of I, the 
Point otSeat. From C is drawn CD,, pa- 
rallel to OB, terminated in D by the Ra- 
dial O A. The Line CD is the Perfpeftive 
ofNM. 

Or thus : from any Point in the ground 
Line, as E, fet off the Perpendicular EF 
=BO=NM, and having determin'd the 
Point C (as before) draw CG parallel to 
the ground Line, to cut EA inG, then will 
GH perpendicular to the Ground Line, 
terminated by the Line FA, be the Perlpe- 
ftive fought Or (which is the fame thing) 
GH and CD will be equal to one another. 

For AB : AC : : OB : DC, Similar A ls 
AOB, DOC, and FE : HG : : AE : AG, Si- 
.milar A I$ , AFE, AHG, and AE : AG : : 
AB : AC, Similar A h ABE, ACG, 
/. FE:HG::AB:AC, 
.♦. FE:HG::OB:DC, 
ButFE—OB, .% HG=DC 

Asd 



! ' 

> 



[8+] 

And it may be much more convenient 
fometimes, thus to Hnd the Perfpeaive of 
an upright Line, *f«t from the rf of 
the Perfpettive, and afterwards transfer it 
to its own proper Place in the Perfpeaive, 
then to fet k offthere at firft. ■ 

For when the Cafe is fuch, that a great 
many Perpendiculars arc to be carry'd up 
from the Perfpeaives of their feveral Points 
of Seat in the Figure 5 by the Multiplicity 
of Lines, the whole will be apt to be ren- 

dred coafufed. . 

If it were required to determine the 
Perfpeaive, of a Line, any wy incited. 
to: the ground Plane ; it's readdy done 

Let fall a Perpendicular from the Top 
of the mtotd Line, to the ground Plane. 
Find the Perfpeaive of that Perpendicu- 
lar j asalfo the Perfpeaive Sea* of the Foot 
oftheiiiclin'dLine. : . 

Draw a Line from the Top of the afore- 
faid Perfpeftive Height, to the Seat of the 
Foot of the given inclin'd Line., which will 
be the Perfpeaive fought. 



. \ 
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PROP. XXI. PROB. V. (Fig. 19.) 

To fad the Verfteft'we of 4 Triangle, m any 
Portion to the Ttblt. 

*By * Point of Sight and Dijhnee. 

t 

f 

Let KLM be the Trmfrgte proposed. 
KP, LH, IM, axe Perpendiculars from 
the Angles, to the ground line 5 and from 
the Points E, H, J, are drawn the Radials 
EB, HB and IB. Thp Perpendicular's 
KB, &c. laid off in the Ground Line, give 
the Points D, F, G, the Lines drawn to 
which from C, interfering the Radials in 
£,/»'*» determine the Penpe&ive of t;he 
Triangle KLM. ', 

Ify the Accidental Points. 

Let the Triangle be KIL (Fig. 15. N». 
2, $ J produce the Sides, to cut the ground 
Line in R, N, M, and then from B, draw- 
ing Parallels to them, in. E, H, F, ere£t 
the Perpendiculars EC, HG, F D, and 
join the Points C, G, D, with R,N, M, 
refpettively : So have we by the Interfe- 
rons of thefe Lines, the Triangle O P Q. 
in the Tabfo for the Perfpedi ve of IKL. 



» « 
» . » 
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After this Inftance, I fhall not need to 
illaftrate the Method of drawing Pieces of 
Perfpe&ive, by the Help of the Acciden- 
tal Points, in any other Figures whatfo- 
ever; unlefs perhaps where 'tis nearer and 
more expeditious, to work that way than 
the other. 

PROP. XXII. PRO B. VL (Tig. 20 .; 

To refreftnt in PerfpeSlive, d Squire, divided 
into fever aI little Squares y one Side being 
parallel to the ground Line. 

f Let the Square be AK GD. Let AY, ZH, 
In, qK, Perpendiculars to the ground 
Line, in which the Distances being laid 
off, mark out tt\e Points d> R, S/T, V,W,X. 
Let the Lines YO, ZO, nO, qO, be Rtdidls. 
The Lines PQyPR^dk carry'd from the 

. Point ofDs/tduce C, interfeft the Radial Ocl 
in £,*», /, K from whence drawing dg % me y lb y 
ka 9 parallel to QR, we have the defir'd Di- 
visions in Perfpediye. 

PROP. XXIII. PRO B.VII. (Fig. 21.; 

To do the fame when one Angle of the Square 

is turned to the Table. 

This is moft conveniently done, by the 
Hejp of the Accidental Points. 

The 



t 






The Lines of Incidence being drawn, 
and the Diftances laid off in the Ground 
Line (as ufual) let nSWZ be the perfpe- 
fiive outlines of the Square MFNI. The 
Accidental Points are E andC, the Lines 
AE and AC, being parallel to MP and 
Fl, by Cor. X. Prop. IX. Let the Points 
W, X, Y,Z, be the Perfpeftives of I Ji,G,F. 
Then laying a Ruler thro* them and the 
Point E, mark out the Points s 9 q y t, n, 
which joyned with W y X ,Y,Z, will divide 
the Sides nS, ZW. So lifcewife, the Points 
#, o^f % Z, being foutjd, a Ruler laid over 
them and the Point C, will divide the 
other two Sides of the Perfpedive, »*, 
S W. And the Interferons of thefe crofs 
Lines, will determine the Perfpe&ive of 
(he little Squares, in the Original. 

PROP. XXIV. PRO B, VIH. 

To fet any Reftilinesl P lane Figure, tvkatfo- 
ever y whether RegaUr,or IrregnUr, in Perr 

ffe8iv$. f . 

... • ♦ . • 

Find by the Rules afore-given, the Seats 
of the feveral Angular Points of the Poligon 
given, in the Perfpe&ive Table. Thefe 
Points joyn'd with Right Lines, will give 
the Penpe&ive of the Figure propps'd-. 

C| PROB, 



I 
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PROP. XXV. P R O B. IX. (Tig. 22.) 

To fit Any upright Prijb, or Pyramid in 
Perffeftive. ■ . 

For s 



Let theBife be ABCDE, whofeSide 
AB is parallel to the Ground Line, and the 
Height NO. By' the foregoing Rules,:fimi 
the rerfpedive of the Bafe, which let be 
FGHIK, having drawn a Line from O r 
any Point in the ground Line, to J^ tho 
Pdint of Sight'; ereft the Perpendicular 
NO equal to the Height of the Frifm; and 
join NL. At the Points E^G,H,IjK v iai Ruler 
being laid parallel to the ground Line OZ. 
Interfe&S'the Line LO, in the Pp&w £, A, i 9 
from whence drawing gR, hQ^ iP parallel 
to NO ; thefe Ihall be (by Pr op IV;) the 
perfpeftive Heights of the Prifm at thofe 
feveral Points. Wftftd note, , thaft there are 
but thr^e different Height in all, for thofe 
that are to be raifed upon K and. I, will 
be equal one to another, fo likewife with 
thbfe at F and H f tho? fefe fchari the foratier. 
Laftlj, that at Gj will be the leaft of all. 

The Reafon of fib is; is, bccfcufotbfi Side 
the Pentagon ABiStuppofedto be parallel 
to the ground Lint. So that now lAying 
clown the perfpe&ive Plane or Bafe FGHIK, 
•JO*r: ■.'•; in 
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in a Place apart by it felf* upon KI 
ercft the Pernendiculars KP, IT, equal 
to the Perpendicular iP, and on the Point* 
F, H, ere& FQ, HS equal to h d; and 
Laftly, from G ereft GR=gR, and join 
the Points> PQRST, fo you have the, Per- 
fpe&ive of the whole Sdid. 

ForaPyrmid. 

Let the Bale, as before* be ABCDE, the 
Height NO, and- W the Center of the Ba(e. 

Having, drawn die Perfftftivt PI** 
FGHIK, and therein, determin'd w the 
Sear of W ; we have nothing to do, but 
from thence to carry a || to the Ground 
Line, and at its Interferon with the Ra- 
dial LOj. to take off (as before) the proper 
Perfpedive, ,^//*/«<fr, which isafterwardfrto* 
be erected upon the Point w» in the Plan, 
For Lines- drawn from- the Extremity here*, 
of, to Angles F, G, H, r, K, will coraplcat 
the Per fpe&ve of the Pyramid. 

PROP. XXVL- PROB. X. 

• *■• 

t 

Tofei say Sort o/OWique Prijm or Pyr«mU t 
in Terfpetfivt, 

» 

For Ppmiis 5 we (halt need only one 
Perpendicular let fall from jthe Vtrtt *, . to 
the Ground Plane* 

G 4 Having 
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Having therefore drawn the perfpe&ive 
Plan, and determin'd whereabout in the 
Table, the Seat of that Point in the Ground 
Plane, on which the Perpendicular from 
the Vertex falls, will be ; as alfo having de 
termin'd (by the Rules above given) the 
juft Meafure, of the Perfpe&ive, of the 
fttd Perpendicular: Laftfy, having fet 
off this Perfpe&ive Altitude, from its 
proper Seat in the PUn : There is no 
more to be done, but to draw Lines, 
from the Extremity thereof, to the fe- 
veral Angles of the aforefaid Perfpe&ive 

Bafe or Plan. 

» - 

In Prifms, the Matter is a little more 
troublefome, becaufe of the nuny Perpen- 
diculars required to be let fall on the ground 
Plane, from the upper Angles of the Body. 

(As eg. gr. in tne oblique Quadrangular 
Prifm CDFEGHIK (Tig. 22.) fr6m whofe 
upper Angles, are let fafl the Perpendi- 
culars C L, F Kf/D^d, ^O; and whofe 
SidcGH, and confequently IK, for facili- 
tating the Work, I luppole to be parallel 
to the Ground Line OQ.) 

However,' thofe Perpendiculars being 
let fall, and the Mesfures of their Perfpe- 
ffivtsjpm, qo y duly determined, as alfo their 

; Points 
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Points tf Seat m f h,n,o, in the Table : Then 
if thofe Perfpe&iveAltitudes #>,fw,be each 
let off, in its frofer Metfure, from its pro- 

ry Point of Seat in the Table, viz. fm from 
and w, and qo from n and * and- Lines, 
viz. cg^dh y fi 9 ek, dr^wn from the Extre- 
mities of them, w*,*,W,/, *, to the corfe* 
fppndent Angles of the Per fpeftive Plan, or 
Bafe, viz. g, h, i, k 5 and Laftfy, if thofe 
Extremities themfelves be spilj joined with 
Right Lines, viz. cd 9 de % ef 9 fc$ the Per- 
fpe&ive of the oblique Prifm propofed, 
win be compleated, viz. ikgbfecd. 

S.CH O L. 



There is in thefe Cafes, Choice to be 
made of fome fuch Pofitton of a Body to 
the Table, that the Work maybe the caftefi 
And JborteH pcffible* 

Thus for Example, the forementionM 
Prifm CDEFGHIK, (at Fig. 22.) was 
placed with its Side GH parallel to the 
Ground Line OQ3 and confequently the 
two entire Surfaces of it, GHCD, IKFE, 
parallel to the -Plane of the Table. By 
this Means the two Perpendiculars CL, 
DM, being at equal Diftances from the 
Table, are reprefented in Perfpedive by 
one and the fame Line pm. And fo the 

other 
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other two FN, EO, by the Line f>. So 
that we have but thefe two Perlpeftive 
Heights, to determine in this Cafe. Where- 
as, had one of the Angles as G, been 
turn d towards the Table, we might have 
had three or foar feveral Perfpeaive At- 
titudes, to have determined. If the Diago- 
nal III or NM, had been parallel toQO ; 
then there had becnTifow, of which, that for 
CL would have been biggeft ; thofe for FM 
and DM, lefs thin the former, tho 1 equal 
to one another, and that for OE lea ft of 
all, as being the fartheft from the Tabfe. 

But if NM were not parallel to the Ta- 
ble, it is plain, there muft have been Four 
feveral Peripe&ive Heights found ; fince 
the four Perpendiculars above-rocntion'd, 
would in that Cafe have ftood, at four fe« 
veral unequal Diftances from the Table. 

The like is to be obterved, in other Fi* 
gures. 

PRO P. XXVII. P R OB. %h 

To fit any Solid, contained under Plane Sur- 
faces { whether Regulars Irregular) in 
Perfpetfive, 

m 

The Operation fot, the oblique Vrifm, (in 
the laft Problem) will be a fufficient Dire- 
redion for this, without a particular F'u 

gure. 
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gure. Ex. gr. Let the Body propofed b* 
an Icofaedro*, which we will fuppofe fet on 
j$s Bafe, which is one of the Tmnty Equi* 
literal Triangles, under which, it is con- 
tained. This Body having twelve fclid 
Angles ; when it is fet on one of its contain* 
ing Triangles as a Bafe 5 there aire nine of 
the faid Angles, remaining above the ground 
Plane, from each of which, Perpendiculars 
are to be let fall And here now we Chall 
find, the Ufe of what was hinted at the 
Scholium of* the laft Problem $ about the 
Choice of fuch a Pofition, that the Work 
may be the (borteft poffible. For if the E- 
quilateral Triangle, which is the Bafe, be 
turned with one of its Sides \f to thcTable 5 , 
we flhall have the Perfpe&ives of but fix 
Perpendiculars to determine. And the 
fame alio* if one Angle of the Bafe be dire* 
died to the Table in fuch fort; that a Per- 
pendicular let fall from thence to tfeop~ 
pofite Bafe of the Equilateral Triangle, 
would, if produe'd, cut the ground Line at 
right Angles. For this is the fame Cafe as 
the former. But if it be fet in any other 
Pofition, we (hall have 0/0* feveral Per* 
pendtculars to fet in JPerfpe&ive. 
. Having therefore let fall Perpendiculars 
from the elevated Angles to the ground 
Plane, and fet the Bafe (wherbbn the Bo- 
dy ftands) in Perfpe&ive 5 and Laftly de- 
termined 
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termin'd the proper Heights of thofe fcve- 
ral Perpendiculars, upon the Perfpe&ive 
Table, and fet them off from their proper 
Veints of Sett therein : If then the Points 
are aptly joynM (as the Infpedion of fuch 
a Solid wiD bed dired) the PerfpeEtive out- 
Limes of the Body wiD be compleated. 

And thns may any Body whatfoever, 
contain'd under Re&ilineal Surfaces, be 
expeditiously fet in VerfpeHive, 

PROP. XXVIII. P R O B. XII. 

ToJUt *B- Sorts of Cones d»d Cylinders, in 

PerfpeBiys. 

The Rule will proceed here in like man- 
ner as at Prob. X, for Pyramids and Prifms $ 
abating only the Difference arifing from 
the Byes, which here are Curvilineal Fi- 
gures, (w*. Circles) and there, PeEtilined 
ones. *" 

At Cor. I. Prop. V. I have fhewn how 
to determine, when a Circle, (hall come 
an exaft Circle, into the Perfpeftive Ta- 
We: That is, when the Perfpe&itre • of a 
Circle (hall be a Circle. And : it muft al- 
ways be either a Circle or an Ellipjis, when, 
the Table ftands as we now fuppofe it, viz. 
Perpendicular to the Ground Plane. 



Fa? 
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For- that the Perfpeftive of a Circular 
Line, may upon other Suppofitions, be 
any other of the Conical Sedions, as well 
a$ an Ellipfis 5 we have lhewn already at 

/ So that therefore if f« c h Biftance and. 
Hetgbt of the Eje\ be made Choice of, that 
the Bale of the given Cone or Cylinder, 
be a Circle \a the Perfpedive Table ; if the 
Sett of the Center, and the perfpeaive 
Magnitude of the Radius, be likewife de- 

defcnb'd with little Trouble. 

But if any other Pofition be chofen lb 
that the circular Bafe, of the Cone or Cy- 
linder, comes into an EBipfis upon the Ta- 
ble j it may be defcribed fufficiently well 
for common Prance; by dividing the 
Circumference of the Circle into a good 
Nunlber of Parts, add having found the 
Perfpeaives of the feveral Points of the 
Diyifion, to carry a Crooked Lite thro' them 
witfra fteddy Hand*. Or to go more Geomel 
triialh no work 5 the EUipfis may bede- 
fcnb d, by finding the Longer and Shorter 
Axes of it upon the Table (as fhall be lhewn 
by«nd by) or by many other Ways be- 
tides* ' . ' 
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SCHOL I. 

/ 

l 

One thing is to be mijided here with 
Regard to Cylinders (for there is no farther 
Difficulty at all in Cones) and that is, that 
tho' fuch a Pofition be made Choice of, 
that the Lower Bafe, ex.gr. fhould be a 
Circle in the Table, yet . the Upper Bafe 
cannot at the fame time, foe fo too, but 
will be an Ellipfis : Or vice verfs, if the 
Upper be a Circle, the Lmer will be an 
EDipfis ; 

The Reafon of which is moft evident, 
from that aforefaid Cor. I. Prop. VI. 

For fince the Cijijmce from the Table, 
being given % there is * particular Altitude 
of the Eye required, in order to make the 
Perfpedive o* a Circle, to bt a Circle ; 
and fince in an Vpright Cylinder, the Upper 
and Lower Bafes are both equally diftant 
from the Table, but the Eye has not an 
equal Elevation over them both : 'Tis 
plain, that if the Height of the Eye over 
the Lower Bafe in the ground Plane, be fo 
proportioned to its Diftance from the Ta- 
ble, that the Perfpe&ive thereof flialkbe a 
Circle 5 the Lefs Height of the Eye over 
tht Vpper Bale, cannot be proportioned to 
the fame Diftance from the Table, lb as to 
produce the fameEffeft. 

So 
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So that in an upright Cylinder, the 
Perfpettive Appearances, of the upper and . 
lower Balis, can never be of the fame 
Kind, but if one be a Circle, the other will \ 

be- an EBfpfs ; that is, fuppofing the Cylin- 
der it (elf, and the Eye, to retain the fame 
Poll t ion, and Diftance from the Table. 

SCHOL II. 

To find the longer And foorter Axts, of this EU 

liffis, ufon the Tabids 

Imagine two Diameters in the Circuit 
Bafe o? the Cylinder, cutting each other 
at Right Angles, fo that one of them be 
paraDel to the Table, and the other con- 
sequently perpendicular thereto. 

The Petipeaives of thefe two Diameters, 
found b0kop. XI, and XII. will be the 
Axes of the Eflipfis to be defcribed upon 
the Table. 

Now the Length of the Diameter being 
given, the Scenographick Contradions 
thereof, in thefe two Pofitions, are eafily 
found; by knowing the Diftances it lies 
at from the Table, viz.. the fingle Diftance 
of the Diameter which is fir am, and the 
Diftances of the two Extremities, of that, 
which is ferpcrulkitlar, to the Table. 

« 

Thefe 
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^Thefe, Ifay, being given, thePerf^e* 
flive$ # are found, by the Rules aforemeri- 
tion'd 5 and cpnfequently, the Axes de- 
termined. 

PRO P. XXIX. PROB, XIII. 

(Fig. 2 j, 24, 25.) 
To Jet a Roirof Bodies in Perjpe&ive. 

We will take a Series of ParaBeUpipidt, 
and fuppofe them rang'd in fuch Order, on 
one fide the Eye, that their Sides which 
are perpendicular to the Table, may lie all 
in a right Line. And we will imagine one 
of them to be contiguous to the Table ^ 
which will in fome Meafure fhorten the 
Work. 

Let (Fig. 23.) the Point of Sight be 
at A, the Point of Diftance B, Z the 
Square Bafe, and WQpne of tMflncIuding 
Rectangles of the Parallelipipid propos'd. 

Make CD = WX, DH =XQ_, as alfo 
HW = DH. Draw the Lines HA, DA; 
CA, from the Points H, D, C, to the Point 
of Sight A. 

Joyri the Points BW, with a right Line, 
interfering the Radial AH in G, from 
whence a parallel to the Ground Line 
DWZ, cuts the Radial AD in F, and de- 
termines the Trapezium HDGF, for the 
Perfpedive Bafe of the firft Parallelipipid. 

1 ■ L*flj> 
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Lajlljt, from 1? raife a Perpendicular to 
£>2, (or which is all one, a Parallel to DC, 
tvhich we fuppbfe perpendicular to DZ) 
which interfe&s the Radial AC in E; and 
thus we have the diminiflbM Altitude EF* 
and confequently DCEF for the Perfpe- 
dive Reprefentation , of the Side - Re&- 
ingte Or Surface of that firft Parallelipipid«r 

And from this Bafe and. Side- Superfi- 
cies, all the reft that finishes the Perfpe* 
ttive of the faid Body, is determin'd. 

And thus are the Bafes and Sides found 
lor the reft, .viz. OMNfr LMIK, for the 
Second, ; VSQT, RSPQ, for the Third, 
and fo on. . < 

Note, If the firft ParalkJipipld had not 
fceen fuppofed contiguous to the Table, 
the Side DH, could not have lien in the 
Ground Line, but would have been at 
fome Diftancorfrom it, and fo would have 
been dimimjbed, and not appear'd in its 
full Bigriefs, as now it does. 

And the Reafon, why we miade ftW, 
=tiD, is becaillft the Bafe Z being fup- 
pofed a Square, that. fide thereof which 
lies oppofite to DH, cannot be diftant from 
the Table any more or lefe, than the 
Length of DH it felf 5 for (as I faid) this 
firft ParaDelipipid is contiguous to theTable. 

Nor is there any other Difference in the 
Work/ when one Body is plated contigu- 

H ou$ 
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ous to the Table, and when they are afl 
st a DifiMce from it, than only this, that 
in the former Cafe 'tis Ihorter, by as much, 
as finding the Perfpeftive of one Line a- 

mountsto. _ _ ,■««.• 

The Perfpe&ive Vims and Ekvdttons 

being found, as at Fig. 23. the Perfpe- 
aives of the whole Solids are fct together 
very eafily, as at Fig. 24. Ex.gr.The 
Plan GFHD, Fig. 2j. being transferred 
to gfhd, Fig. 24. upon the Points h, *, 
ereft the Perpendiculars dc, ah, ±= DC, 
and at* , /, the Perpendiculars gh, ef t = 
EF, and joyning the Points at top and bot- 
tom, with right Lines, (as in the Fig.) the 
out Lines of the ParaHehpipid are com- 
pleated. In like Manner for the Second 
and Third, transfer the Plans OMNI, 
VSTO , into omni, vstq, and ereft the 
Perpendiculars KI,. LM, in the Second, 
and PQ., RS, in the Third, each in its 
proper Place 3 and fo fill up the out Lines 
for them, and the reft, if there were 

more. 

Uftfy, The ParaHehpipids cpmpleatly 

fiHg?A and, jbtded, appear as at C, D, E, 
Fig. 25. 



■ 



<« 



PROP. 



PROP. XXX. . PR O B. XII; 

(Fig. 26.) 

To riprefent a Pedeftal, in TerfftBivt. 

This is done very eafily, by Help of the 
Direftions given at the laft Problem. 

LetthtGeometrick PUn or B*/*be F, the 
Geometrick Elevation or Profile C f the 
Point of Sight at A, and of biftancc B ; 
the Lines CK, and HK perpendicular to 
each other. 

Having put the Bafe F into Perfpe&ive, 
as at E, and drawn the occult Lines 6, b % 
b\ &c. from the feveral Angles of the Ele- 
vation C, perpendicular to HK, as alio 
the occult Lines *, c 9 &c. parallel to CK : 
Suppofe the Perfpehiite Elevation D, to be 
compleated. 

This being fet in two oppofite Sides 
of the perfpe&ive Plan, as was done for 
the ParaSelipipids (at Fig. 24.) will com- 
pleat the Perfpe&ive outlines of the Pe- 
deftal. 

And the whole adorn f d with its proper. 
Shades y will appear as at G» 
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P K P. XXXft. PH6B. XIH. 

fFig. 27.) 

To delineate the Ptrfpe&ive Reprefintation of 
the Roof, Pavement and Side-walls, of 
any long Room or Entry f who ft Dimenfonf 
are given. 

Suppofe BC the Height, CD the Breadth, 
CH the Length, of the Place propos'd, IE 
the Eye's Height, FE its Diftance; all 
taken off in their proper Meafures, from the 
feme Scale of equal Parts. The Table is 
imagined to (land perpendicular upon CD, 
(which is therefore our Ground line) and 
the Speftatours Pofition fucb, that a Per- 
pendicular from his Foot to CD, falls 
thereon at the Point F 3 which Perpedi- 
eular is EF. 

Having drawn the ReHangle BCAD, 
one of whofe Sides is the Height, and the 
other the Breadth (and is the Geometrick 
Section of the Room by a vertical Plane, 
Breadth- ways) produce the Line EF, till 
it cuts B A in K. In the Line FK, let off 
the Eyes Height IE from F to N, and 
draw the Lines NC, ND. 

By Corot. I. Prop. XI. find the Perfpe- 
ftive Contraction, of the Length of the 
Plage, viz. GH ; faying, 

As 
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As die Sum of the Length, and the Ey*/ 

Diftanee from the Table, 
Is to the Height of the Eye ; 

So is the Length it felf, . * 

To its Perfpedive Gw/4#w#, or Forefhoro 

fling. 

That is, GH4-FE : IE : : GH : to a Fourth, 
or the Foreflfortning fought* 

« 

• 

This being taken off, from the ScmU 
ufed before, Tor the Geometrick Delinea- 
tion, is to be laid in the Line FN, from 
F tx.gr. to L. Thro' the Point L, draw 
PO parallel CD, interfering the Lines 
NC,ND, in the Points R, S. 

Again, By Carol. II. Prop. XII I. find 
the rerfpe&ive Contraction, of the Rooms 
Height BC ; faying, 

As die Sum of the Lengthy and the Eyes 
Diftance, 

Is to the Eyes Di/tance, 
So is the Height it felf (of the Place) 

To its Pejrfpecliye Control ion. 

That is, GH+FE : FE : : BC : to * 
Fourth, which is the Co*trd8io» fought. 

Let this be taken off from the fame 
Scale, and laid in the. Line FK, from the 
point L (determined before) to W ex. gp. 
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or which is the fame thing, fet it off in the 
Lines RQ, ST, whic^ are parallel BC, 
from the Points R, or S, to Y, or X. 
Which done, com pleat the Rectangle 
RSYX, and draw the Lines BY, AX. Or 
elfe, having fet off LW, thro' W draw 
NM parallel to BA, which cuts the Lines 
NB, NA, in the Points Y, X, and fo does 
the very fame thing. And thus all the 
outlines, of the intended Peice of Per* 
Ipe&iye, are drawn*. . 

For the Trapezium CRSD, is the Re- 
prefentation of the Floor % BYXA of the 
Aoof t BYRC and AXSD . of the Side 
WaBt. 

P & O P. XXXIE P R O B. XIV. (Fig. *8,) 

I « . 

To reprefent &» Arch in Perflultfrt. 

This Work is fo like that of the forego- 
ing Problem, that there need not be much 

The Ety e's Height is fet off from N to 
L. The Line MN is the Per fpe&ive Con- 
traction of the Length (or Depth) and 
GM,ofthe Height', aafwering to kF*and 
WL, in the up Figure , and obtained by 
thefemeProportions. The FigureHGKPV 
is here in this Cafe, What YXRS was in 
that 5 the Circular Arch, being carry *d 

: . thro' 
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Aro* the three Points H, G, K, which are 
determine by the above-mention *d Rules, 
which give the fdreflnortning of the Length 
and {{eights. 

The Lines BH, mn t EK, r*, OW, TV, 
Y2, PR, are directed to the Point of 
Sight L 5* as in the former Cafe, CR, DS, 
BY, AX, were carry'd towards N. In a 
Word 3 TVPR is the Perfpeftive Repre- 
sentation of the Ground Jrea % BHTV and 
FKPR of the Sides, and HBAEK, of'th* 
Concave Superficies of the Arch. 

And by the Help of thefe two Exam- 
ples, may any other Delineations of the 
like Nature he performed. 

PROP, XXXIII. PROB. XV, (Fig. 29.) 

To perform the VrtSiife of Perfpe&ive, with- 
out Regard to Point of Dtft*nce t 0" any 
Accidental Point »hatfoever r 

Let the Tkble be ABDI, the Point of 
Sight C, the Eyes Height CE, any yifible 
Point in the Ground Plane, P, whofe In* 
cidence on the Grpunj Line, js at H, and 
jts Diftance PH. 

.CONSTRUCTION. 

Praw the Line DO in any Angle at Li* « 
WW l 9 P** M^e PN (<& £r. or PL. 

H4 g 
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if it happened to be lefs) equal to the Eye's 
Difttnct from the T*ble, NO (or LM) == 
PH, the Diftance of the given Point from 
the Ground X/mel Draw 01 Coir K^I) and 
NK (or LK) parallel thereto. Thro' K 
draw KS parallel to BI, and laftly CH in- 
terfering KS in Q. 

I fay that Qjis the proper Place or Seal 
of tfie point P, in the Perfpeftive Table, 

DEMONSTRATION. 

Gall the Perfpeftive of the Line PH, '». 
By Prop. XI. PH ir : : DN+PH : CH, 

:f. 

.. DN-f-PH : PH : : CH : v, 
.-. DN : PH : : CH— w : t, 

But NQ— PH (OwjM?.) 

Again, DN;iJO;:PK:K!;:CQ:QH 
(Similar, A ls .) ■ ; • 



^,CQ:QH::CH-t: w , 

/. QH* CH : . : t i |CH— *r-Hr==CH, 

.*. QH =r t. 

Therefore Q. is the Seat of the given 
Point P,in the Perfpeaive Table. &. £ A 

« * 

> / 

schol; 
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s g h o l: 

?Tis fufficicnt, to have fhevn the way 
of tracing out by this Method, the Seat of 
any Point in the Perfpeflive Table ; fince 
from hence any Figure whatfocver may 
be eafily laid down. 

But the Ways for doing thete things are 
endlefs ; and! therefore I (hall leave it to 
everyone, to inventor follow what Me- 
thod he pleafes, 

* Having now difpatched what Problems 
are neceflary, to render any Studious Per* 
fon fufficiently weQ Acquainted with the 
Pra&ice of the DirtU Method of Perfpe- 
ftive, upon V fright or Vertical Tables. 

I (hall add one or two Prdpofitions, 
tending to tfce farther Illuftration, and 
Improvement, of this curious. Subjeft 5 and 
then come to (hew how we are to proceed 
upon Horizontal and Inclind Tables. 

After that, jp a few Inftances, I fiall ex* 
emplifie the I&uerfe Method of Perfpe&ive ; 
that is, how to go back from the Perjbeffive, 
to the Originator Objed, whole Penpe&ive 
it is. And the foregoing Rules being well 
underftood, there will be no Need, to fay 
much upon that Matter. 
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PROP. XXXIV. THEOR, 

(Fig. 7.) 

Every Deformation, is 4 regular Piece Of 
Perfpe&ive, upon the verjjtme Plane ; to 
the Eye $ plac'd $t Mother Height find Du 
fiance. 

I have already faid fomething in gene- 
ral at Prop, yjl, and its CoroU. concerning 
the Nature of Optical Deformation, and its 
Diftindion from what we commonly caJJ 
Perjpe&ive. It is (hewn there, as a ^° *$ 
Schol. Prop. VI. that this is no other jfyan 
an inverted Sort of Perfpe&ive ; and that 
upon the Account of the different Order, 
in which the Qbj§& and the Table lie, with 
refpeft ttf the Eye. 

But I fbftli now demonftrate other Rear 
fons far its being lb, and fliew how thefe 
iPta&ices, do all fall within the Rules of the 
ordinary Perfpe&ive. 

: CONSTRUCTION. i 

Let the Eye be at K, its Height KV,. the 
iGntHtd Plate (which ferves as a Tabk in 
*his Cafe) VSJEDE 5 on which is perpendi- 
cularly erected the "Plane Figure, A$PN t 
which is projected by the Eye at K, into 
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We will fuppofe the figure ABPN to 
be a Re&angle, and confequently, its 
Deformation EN DE, is a Trapezium ; 
whofe Side PN is parallel DE.- 

Upon DE e*e£UPlane, as MQFH, per- 
pendicular to the Ground Plane, which 
produce out both Ways at Liberty. Let 
fall a Perpendicular thereto, from the Eye 
at K 5 which cuts it in the Point; G. 

DE MONS RATION. 

The Lines .PD, NE, concur in V, the 
Foot of the Eye's Perpendicular (by Gom- 
ftrit3ion t at Prog. VII.) And fince the 
Plane MQFH is (by the Hypothec's) per- 
pendicular to the Plane. STDE 5 therefore 
if the Former be made a.GrouirdPU»e t and 
the Latter a Perjft&ive Table ; its evident 
that the Parallels MF, QH infinitely pro- 
duced, will run up to fome Point of Sight', 
in the aforefaid * Plane STDE. Now if 
KG be made the Height of the Eye, and 
KV its Diftaoce from the Table ; then the 
fccfint of Sight is V, and the Lines DV, EV^ 
the Perfpeaives of the Parallels DF, EH, 
infinitely produced ; and therefore PD, NE, 
are- the Perfpedtives of fome Finite Porti- 
ons of thole Parallels. Therefore the Byt 
feeing at K, the Ground Plane MQFH, 
the Table VSTDE, the £j»V Might KG, 
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its Dijf Mce KV ; the Trapezium PDNE, 
is the true VerffeS'tve, of fome Portion 
of the Reftangle DEFH produced. But 
the fame Trapezium was the Deformation 
of the ReSangle ABPN, to the fame Eye 
at K, its Height being KV, its Diftance 
VO, and the Table STDE. Therefore,^. 
Q. E. D. 

. S C HO L. I. 

We may eafily determine, what Part of 
the Infinite Re&angle, FDEH, the De- 
formation PNDE, is the common Perfpe- 
aire of, upon tne Table VSTDE. 

. Fordrawing AI or BI, parallel to VD or 
VE, and VO perpendicular to PN, and proV 
duced to cut DE in T; i from Similar 
AVarifes KI (= KV-^IfeK V— BN) 
:IBC=VN)::KV:VE. 

Again, VN : Ptf : : VE : DE : and Laft- 
ly, VE— NV=NE. 

Now then, if we take DE for the ground 
Line, and ereft the Infinite Plane VSTDE 
perpendicularly thereon, as our new Table, 
and alfcat Right Angles there to the In* 
finite Plane MQPH, for our ground Plane ; 
we have then the Height, and Dijttnce of 
the Eye, as alfo the BerffeSiive Cqnrra&ioa 
of fome Portion of a DkeS Line to find (by 
Prop. XL) the Length of that Direft Line 
it fell. That is, we have KG (=sVT) and 

$V, 
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&V, and NE, to find the Length, of 
which NE is the Scenographick Contra- 
ction. 

And this being found, we may pro- 
nounce, 'viz. that a Re&angle one ot whole 
Sides is DE, and the other the Line thus 
found, being put into Perfpe&ive by the 
commo Rules, for the Height and Difiduee of 
the Eye, GK, and KV ; will be the true 
Deformation of the given Re&angle AN, 
upon the fame Plane, but with the Height 
and Diftance of the Eye, KV, and VO. . 

S C H O L. II. 

# 

Since Shadows are nothing but the Defor- 
mations, or Proje&ions of the Out-lines, of 
Bodies,. upon certain Planes ; and fince 
we have deraonflrated, how the Pra&ice 
of Deformations is reducible to that of the 
Common PerffeElive : 'Tis plain, that the 
Pra&ice of Sciagraphy, or of determining 
the Shadows of Bodies, is likewife redu- 
cible to the fame 5 fo that from the necef- 
fery Data (of the Figure of the Body, and; 
6f the Height and Diftance of the Light y 
we may fettle the proper Height and Di- 
fiance of the Eye, that the Shadow may 
be drawn upon a Table, as an ordinary 
Piece of Perfpe&ive* 

LEM. 
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LEM. (Fig. 30.) 

If there be any Number of. Planes, cutting 
each other in the fame Right Line 5 and 
Mother Plane be drawn Perpendicular to 
their common Seftion : Then, the common 
Se&ions of the former Planes with this 
laft Plane, fbaB be aB at right jingles, to 
the common SeBion of thofe faid Planes, 

The Planes MLGQ.» MKFP, MIEO, 
wbofe Ground Lines, LQ_, KP, 10, are 
fuppofed Parallel 5 cut -each other in the 
Line MBN ; and are all of them cut, by 
the Plane ACD, in the Lines BE, BF, BG, 
relpeftively. The Line MB, is fuppofed 
perpendicular to the Plane ACD, at the 
Point B. Thefe things fuppofed ; I fay 
that MB, the common Section of the afore- 
laid Planes with one another, fhaU be at 
right Angles to the Lines BE, BF, BG, 
the common Se&ions of the fame Planes, 
with the Plane ACD. 

This is fo manifeft from Eucl. Elem. 1 1. 
that there is no need of infixing on the 
Proofofit. 

COROL. 

The Triangles MBR, NBR, MBT, 
NBT, &c. lying in the Planes MLBGQ, 
MKBFP, &c are all of them Rectangu- 
lar at B. PROP. 
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Hop. xxxv. theor: 

(Fig. 30.) 

• 

If an Object in the Ground Plane, appear to 
the Eye, in Direft Vifton, in any Points 
whatfoever o/iffUpright Perfpective Table ; 
then, if a Plane Speculum, were fubftituted 
in/lead of the Table, and the Eye placed at 
the fame Diftance, on the other Side there- 
of ', it would receive the true Perfpective of 
the Object, by this rcfkx'd Vifion, at be- 
fore by the Direft. 

DEMONSTRATION. 

Let the Eye be at M, the Table ACDH, 
any Objed as OPQ,, in the Ground Plane 5 
whofe Perfbeftive, or Image in Direct Vi- 
fion. isSTR. 

The common Sedions, of the Planes 
MLGa, MKFP, MIEO, with the Plane 
of the Table, viz. GR, FT, ES, do all 
run up to the Point B 5 as has been de- 
monftrated at Prop. IX. 

And (by the foregoing Lemma) thefe 
Lines RB, TB, SB, are each of them per- 
pendicular to MB, the common Section 
of all the Planes. 

Let us fuppofe then in the next Place, 
that the Table ACDH were a Plane Specu- 
lum, 
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turn, and that the Vifual Rayes PT, QR, 

OS, were refle&ed thereby, into the Lines 

Ta\ Sr, Rp, at the Points T, R, S ; at 

which Points we imagine Tc, Rb, Sa, to 

be erefted perpendicularly, to the Plane 

of the Speculum ; and confequently to lie 

in the Planes MKBFP, MLBGQ,MIBEO. 

And let the Line MB, which is by the 

Suppofition perpendicular* to the Plane of 

the Glafs, be prodaced out in the other 

Side at Liberty, as BV. By the known 

Laws of Citoftricks, the Angle PTc = 

cTq, QRb=bRp, OSa=raSr. Butbecaufe 

Rb ex.gr. is perpendicular to the Plane of 

the Speculum, therefore the Angles bRB 

and bRG, are right ones: Arm confe- 

quemly,the Angle BRp=the ; Angle ORG. 

But QRG = MRB 5 therefore MR&=s 

BRp* 

Let Rp cut the Line MV, in N. 

Then, fince MBR=NBR (being right 
ones, by Corol. to Lem. foregoing) and 
MRB=NRB, and BR common to both 
Triangles ; 'tis plain that MB=BN. 

In wee Manner, we will demonftrate; 
'that the Angle BTM=BTN, and BSM 

=BSN. , 

And confequently, that the other re- 
flexed vifual Raycs, Tq, Sr, do alfo meet 
in the iame Point N. 

And 



Arid therefore were the Eye' placed at 
IN, it would fee the Objeft OPQj by the 
Means of the Glafs ; appearing at opq, on 
the other Side, juftas OPQ.it le If appears, 
on this Side. 

That is 5 as the Eye at M, fees the Ob- 
ject OPQ.> in Direft Vifion, appearing on 
the Table, as SRT 5 fo the Eye at N 
(equally removed) fees the fame Object:, 
by the Help of the Glafs, appearing at opq, 
juft as far behind the Glafs,- as OPQjs be-> 
fore it, and in the very fame Form too, viz; 
That of SRT, which is the fame Perfpe^ 
&ive. Q.E.D. 

COfLOL 

Hence fUne Looking-GUffes, may be 
UfefuUy apply 'd, to the Purpoie of drawing 
Pieces of Peripe&ive. 

PROP. XXXVL THEOR, 

(Fig- 31.) 

Images., forfoed by Reflexion from PIdrie 
GlafleSf dre regular Pieces ofPerfpe&ive} 
in which the Height \ and Dsjiance of thti 
Eye r as alfo the proper Point of bight k , are 
aD eafilj determinable. 

This Propofition, differs much from that 

Which went before, For what was ihew'd 

I there, 
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there, was this 5 that the Eye, by the Help 
of a Plane Glafe, might have the very 
lame true Per fpe&ive ofanObjeft, which 
it would have, for any given Height and 
Diftance of the Eye, in Direei Vifion. 

But what is to be proved here, is this ; 
that a Light being plac'd before a Plane 
Glafs, the Image of the fame Glafs, form- 
ed by the reftex'd Light ; ex, gr. upon 
the Roof or cieling of a Room, will be a 
regular Piece 0/ Perfpe&ive, whofe Point 
of Sight is fomewhe re determinable, upon 
the aforefaid Roof or Cieling. So that the 
Looking-Glafs, is here, not only the In- 
flrument to reflect, but alfo the Objetf k 
felf, whofe Form is reflected. 

For as in other Cafes; a Speculum re- 
ceiving the Species of fome ordinary Ob- 
ject, reverberates it, and makes that Ob- 
ject vifible to the Eye at a proper Diftance 
and Pofition 5 fo here, a Speculum receiv- 
ing the Rayes of an aftutl Light, or Lu- 
minous Body ; returns it own Form or 
Shape, upon a neighbouring Plane; which 
will be very different, according to the 
Pofitions of the GUfs t the Plane, and the 
Luminary it felf. 
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E M N. 

» 

Let ABCP be a plane Looking-Glafs* 
**. gr. of a Rectangular Foi;m, the Ligtit 
at E, which falling on the Glafs • in the 
Hayes EC, EA, EB, ED/ is reflefled up 
to thegeiling TNOL ; and figures there, 
the Speculum it rebounded from, in the 
Form of a Trapezium abed, whofe two 
Sides, ex. gr. at, and cd, are parallel to 
each other, 

Suppofe the Plane of the Glafs, if con* 
tinued, t6 cut the Cromd-fioor in the Line 
ST, which is crofsM at right Angles in I, 
With the Line EFj atone End of which, 
ftands the Light E. 

Take IF (behind the Glafs) '-= IE, the 
Diftance of the Light before it j and from 
the Point F 9 erefta Perpendicular to the 
Floor > m&. FG, which ftrikes the Ceiling 
in G. 

I (ay G is the proper Point of Sight , for 
the Perfpe&ive csbd ; or 'tis that in which 
the converging Sides of the Trapezium, ca, 
dk 9 if produced, would meet. 

By Prfy. XXXIV. Theor. If the Eye be 
plac'd at F, and were foppofed to projefl: 
the Objed ABCD upon the Ceiling TNOL 
(which we foppofe parallel to the Horizon) 
the Deformation o@k£ will be a regular 
' v I 2 Piece 
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. Piece of Pcrfpefitive, upon the very fame 
Plape ; in which the Point of Sight win be 
G, and the Eyes Difttnce from the Table, 
FGv and its Altitude, a Perpendicular from 
Ptoa vertical Plane patting thro'*J\ 

And vite v'erfd, the Perfpective <*|3x^ 
upon the Ceiling, appears to the Eye at 
F, as the- Rectangle ABCD, upon the 
Vertical Plane ABST. 
. But byProfvXXX V. Theer. the Speculam 
being A BCD, if inftead of the Light, an 
Eye were placed at E ; it would receive 
the fame Appearance, of the Object, *@x<f, 
by this reflex* d Vifion, at E, which it had 
before in direB Vifion, when.plac'd on the 
other Side at F; the Diftance IF Ixiog 
= IE. 

That is, the Rayes F«, F/3, Fx, F/, 
would be reflected into EA, EB, EC, ED, 
And therefore, on the other Hand, if ia- 
ftead of the Eye, a Light be placed at E, 
the Incident .Rayes EA, EB, &c, will be 
reflected by the Glafs ABCD, into A*.* B0, 
Cx, DJ\ which if produced would all 
( meet in F. 

So that 'tis plain, the Projection *#xJ*, 
and the reflected Image abed, perfectly co- 
incide with one another. And therefore the 
faid reflected Image abed, is a regular Piece 
of Perfpective, whofe Point of Sight is G. 
£.£.£>. 

COROL. 
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COROL 

Jlence again, Plane Glafles, may be ap- 
plied to PerfpeQive Ufes $ bitf after a ma p- 
ner very different, frpm what was fugge-? 
fted at Corff. of $e for.cgokig Prof. 

« 

OfEorivmtAl Petfteftive. 

Tho* we have hitherto been j>rofefledly 
considering only Vf right Tables, and how 
to trace the Appearances of ObjeSs on 
th&n^ yet the UH Proportion intimates fo 
much of the Reafon of the Practice on Ho* 
ri zonal Tables like wife, that we have not 
only a very ea£e and natural Tranfitioa 
from thence, to this Speculation, but ffiaB 
alio find it neceflary to fay leis of that Matr 
ter tba^ othcrwife, upon the Scpre of 
what we Have there demonftrated. 

*■••«» 1 • ■ - ' » ' y • 

>. fROLJ^VIL THEQR, 

CFig. 3 a f ) 

*Tu the fame thing to jfrdy 4 Piece of Per* 
ffeftit/e, upon an Horizontal Table $ 4$ 
upon 4 vertical Table, the Eye's Heighf 
'tnd Dijtsna being alternately charged^ 

j j bpM'QN, 
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DEMONSTRATION. 

Let the Eye be at A ; GO, the Ground 
Plane, AG its Height above the fame ; BE 
an Horizontal Plane above the Eye, DH 
a Plane perpendicular to the two former, 
AB, the Eye's Diftance from the Horizon- 
tal Plane,. A^, its Diftance from, the Ver- 
tical Plarie, D any vflible Point in the 

Plane DH, | 

From the Eye at A dra,w the vifual 
Ray AD, cutting the Horizontal Table 

inC. \ > .. 

Tis plain that C,. js the Perfpeftive of 
the Point D (lying in the vertical Ground 
Plane ED; in the Horizontal TaMe £E, to 
the rEyej it A, whole D$ancfc from the 
Table is AB, and from the .vertical Ground 
Plane, is AN^B]}. \" " "\'\" , 

And therefore finee the Angle AND is 
a right one ; if, while the Eye continues 
ftill in the fame Point at A, we fuppofe 
HD, which was before a vertical Ground ' 
Plane, now to become an Horizontal one ; 
as alfo AN and BE,, which beforewere 
Horizontal, now to be fet perpendicular 
to the Horizon : It is evident, that by this 
Change of Pofition, all, things ai?e now re? 
duc'd to the common Cafe of Vprigfo Ta- 
bles. 

For 
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For DH is the Ground Plane, BE the 
Vertical or Upright Table, AN the 
Height of the Eye above the Ground Plane, 
AB its Diftance from, the Table, and B 
the Point of Sight thereon.. 

And in either Cafe, the Point C, the 
Perfpeftive of D, continues in exa&ly the 
fame Place and Pofition in the Table. And 
for the fame Reafon, would the Perfpe- 
Stives of any other Points in the Ground 
Plane HD, be the fame when BE ftands 
vertical, as when it lies parallel to the* tlo- 
rizon. • 

And therfefore, 'tis the fame thing to 
draw a piece of* Perfpe&ive upon, &c f 

q.e:d. 

COROL. I. 

The. Rule therefore for Praftice, is 
this, viz. Tb draw upon the Horizontal 
Table BE, after the manner that we would 
do, if it were an Vf right one 5 wherein 
B fhould be the ioint of Sight, AN the 
Eye's Height, and AB its Diftatue from the 
Table, .; 

COROL II. 

• T 

The fame Rules hold, whether Pieces 
pf 'PtrfftElivt of this Kind, are to be driwq 
on Planes above or belqw the. Eye 5. as «£ 
gr % whether on the Roof $r Veiling of a 

-'■•■" 1 $ Pfeurcli 
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Church, fo as to be vicw'd from the ^Joor, 
or on the Pavement, (o as to be vicw'4' 
from a Gallery. 

C O R O L, III. 

• 

Were a Yedeftd or Column (or a Rank 
of each) ftanding perpendicular to the Ho* 
rizon, to be represented in this fort of Per* 
fpe&ive, ex. gr. upon the deling ; it would 
be the fame thing, as to place the fame 
Pedeftal or Column, parallel to the Horizon 
in the Ground Plane ; and then draw the 
Perfpeftive of it, upon an Upright Table, 
ex. or. a Waft. 

For thus ; if we fuppofe, the Lipe DE 
(for Example) to be a Pillar, perpendicu- 
lar to the Horizon GO ; it will be all one, 
to reprefent this in Perfpe&ive .upon the 
Cieling BE ; as it would b^ if DH be- 
ing the Horizon or Ground Plane, and 
ponfequently the Pillar JDE lying flat there- 
on : we fhould draw the Perfpfe#ive of it, 
upon the W&& % ox vertical Table BE. 

And it is to be obferved ; that in either 
Cafe, the Circles fceep their proper Form 
in the Perfpe&ive ; as lying in a Pofition 
parallel to the Table, and confequently 
(by Prop. V.) being Circles there likewife. 
And the Sides or the Columns, are Diretf 
Lines, or fuch as are perpendicular to the 

Table, 



I 
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Table, and therefore in the Table are car- 
ried up to the Point of Sight B. 

And upon this Account Horizontal Pet* 
fpetfive is indeed much eafier, than Verti- 
cal^ or that which is performed upon an 
Upright Table^ contrary to what the 
Painters generally imagine. Fo& 'tis plain, 
that 'tis eafier, ex. gr. to put a Column, 
that lies flat on the Ground Plane, into 
Perfpe&ive, upon an Upright Table ^ then 
'tis to draw the PerfpedHve of that fame 
Column, (landing perpendicular to the 
Ground Plane, upon the fame vertical 
Table. For the Difference lies here ; That * 
in the former Cafe, thp Circles (as I faid) 
keep their Form in the Table; and the 
Sides likewife, are all carryM up to the 
Point of Sight j whereas in the tatter , the 
Sides are to be fiortned upon th* Table, 
and alfQ the Circles cannot keep their 
Form ; for the Reafon of which, I refer 
to Schol.I. Prap.$. But how; we have 
(hewn, that 'tis the fame thing to reprp* 
fent an V fright Coldmn, in Perfpe&ive, 
upon on Horizontal Table ; that 'tis to re- 
prefpnt that fame Column, lying flat ip 
the Ground Plane, upon an Vpright Ta- 
ble. And therefore, I fi|y die Pra&ice of 
Horizontal Perfpedtive, is in many RefpeQs 
ipuch eafier than that of Vertical 

S€HOL. 
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We may eafily determine where an Vp* 
right Table ought to be placM, that the 
fame Obje£t, may have the fame Perfpe- 
ftive thereon, which it has on any Hori- 
zontal Table ^ the Eye keeping the fame 
Pofition in each Cafe. : . • 

As if (Fig. 3 2.) the Eye being at A, we 
were to find where a vertical Table ought 
toftand, as in ex. gr. where in HN or 
SP, &c that fo the Perfpe£kive of the Line 
DE thereon may be the fame as that xjf the 
faid Line BE, upon the Horizontal Table 
BE ; the Eye continuing ftill at A. 

Put HO=DE. Then by Similar Angles 
HO.HI ::GO; AG, alfoDE:CE:: DN 
: AN 5 wherefore the Perfpeftives CE and 

;_ DExAN . HO*AG 

HI, are as — ^ — i and, ~-qq — > op 

AN AG * ' 

frr^andT^v. Therefore if CE==HI, then 
DN GO 

will AN : DN : : AG : GO, and fo the 
Rectangular Triangles ADN> AGO are 
Similar, and therefore the Angle ADN t 
= AQG,or DAB=0 AN, or DAB-+- DAN 
=OAN+t>AN 5 but DAB-HDAN, cp 
BAN, is a Right Angle by ConftruS'wn, 
apd therefore OAN-+-DAN muft be fo 
too. And confequently we muft draw ' 



AQ. perpendicular to AD, and having fet 
<offQP=DE, ereft the Perpendicular PS; 
for then on this Table, fhall the Perfpe- 
ftive PR,' be equal to CE, upon the Ho- 
rizontal Table ; the Eye in both Cafes 
being at A. Q.E.I. 

CO R O L.» 

V / 

<■ • 

If the Figures BN and AN, were 
Squares; then in this Cafe the Vertical 
Table ought to ftand in NH, in order to 
our having the Perfpe&ive NH=CE. 

For they being Squares, then AG=AN 
=EN=GH ; and becaufe HO=DE by 
Supfofition, /. GO=DN, and fince CE 

„ T DExAN HOxAG , . f . . 
HI:: — DN : — qo — * tis plain the 

Scenographick Proje&iQns, on thefe two 
Tables are equal to each other. 

Of the PraBice of Perfpemve r vk;TdIes In- 

clbfd to the Horizon # 

* 

Though the Rules of this Perfpeftive, 
have much Affinity, with thofe before de- 
roonftrated for Vertiul ot V fright Tables 5 
y«t there is not that Sort of Coincidence, 
or Agreement betwixt them, thatfomeof 
the Writers of this Science have imagined. 

Thus 
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Thus (for Example) M. Ld^s Account 
of this Matter, as we find it in his Per* 
Jbe&ive, printed *t London 1702 5 is far 
from being either clear or genuine: and 
that abating all Miftakes of the Prefs. 

Let (Fig. j 5.) BG be the Ground Plane, 
SE an V fright Table h HE an Inclined one, 
the Eye's Height, AB, its Diftance from 
the Vertical Table, AP, the Line BC= 
AB, and J| ! EH, arid from C, a Line as 
CN || 1 BG, ftriking the InciinM Table in 
the Point N t and therefore =BE. 

Suppofe the Eye at C, viewing any Point 
as G in the Ground Plane, and by the Vi- 
fual Ray CG, making its Perfpeftive Seat, 
in the Incited Table at F ; fo that EF, is 
the Perfpe&ive of FG, on the faid Table, 
to the Eye at C. 

Now he tells us, that (keeping the fame 
Point of Static* E) if ,we bring (be Table 
EH into the Upright Pofition ES ; and the 
Spetfatour moves back from BC to BA 5 
that then the Point C coinciding with A, 
and N with P, the Point F which is the 
Perfpeftiveof G,to the Eye at C, upon the 
Inclined Table, will alfp coincide with D, 
which is the Perfpe&ive of the fame Point 
G, to the Eye aj: A, upon tkc Upright Ta« 
ble : that is, that EF=ED. 

And indeed it is true, that if the Pofturqs 
of the SpeZtttour and the Table, are tbtis 

fliifted 
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Drifted as he fupjkofes; the Points C and A, 
N and P, will coincide. Alfo I allow that 
F and D will do fo 1005 or thatEF will 

=rED. 

* For from Sim. A u BG : AB : : EG : ED 
Alfo, BG : BC : : EG ; EF* 

Therefore £E*=EF 5 tho' at the fame 
time, his way of proving it, is (to fay no 
more> Very confus'd and odd. . 

However, that we pafs by J and grant 
him, that ED is equal to EF. And what 
if it be fo ; what follows from thenca? 
Why then fays he; The Per/peSiveofG 
after this Change of the Pofitions, will be 
found in the very fume Point of the PiHure - 
that is, when the Table is fet upright, and 
the SpecTatour has erected himfelf likewife 5 
it will be juft were it was, when both were 
inclin'd. Very well .' And now then, what 
is the Rule arifing from hence, in order to 
Praftice ? Why he tells us. That we are to 
draw the Perfpeblive of an Object upon the up. 
right Table BS y according to the Rules before 
given-, making AB (=BC = EN) the 
Height of the Eye, and its Diftance, AP 
C=BE=CN ;) . the Point of Sight P, in this 
Table, being the fame with #, in the other $ 
becaufe the Lines EN and EP are equal. And 
when this is done, we are only to fet the Table 
£S, back again into the Place EH, and the 

SpeBatour 
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Sfetfatoar to betake bimfelf to hisfloofing Po* 
fiurc, fo as to flace his Eye in the Point C 5 
dnd then the PtrjfeBive mB anfwer Expe- 
Button. 

But this Gentleman to be fure, did not * 
confider, that tho'the Perfpe&ive of G* on 
at the Inclined Table, with refpeft to the Eye 
C; does thus coincide with the Perfpe&ives 
of the fame Point, on the upright Table, to 
the Eye at A ; and tho' there will be (by 
Venue of the fa me Demon ft rat ion J the like 
Coincidence, as to the Perfpe&ives of any 
cipher Points, taken in the fame Line EG 5 
yet when he comes to take a Point, that 
lies in fome other Line ; and not in EG ; 
he muH then of neceffitj jbifi his Eye from C, 
into fome other Place, in order to obtain 
this Coincidence of Perfpe&ives, upon the 
two Tables. And this will be demonftra- 
bly evident to any one, if the Tables, which 
are here reprefented by fit ait Lines only, 
be but represented in their proper Dimen* 
fions as Plane Figures. And therefore, as 
many different Lines of Incidence as there 
are, in which the Points in the Ground Plane f 
whofe Perfpe&ives he would find, are pofit- 
cd: So many federal Removes andSbiftings 9 of 
the Eye from C, muft there neceffarily be : 
that is, the Spe&atour muft put himfelf,into 
the fame Variety of new Places and Po- 
(hires ; in order to have the Perfpe&ives, of 

the 
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the Points of an Otjiff* on an Inclined Table, 
coincident with the Perfpedivcs^f the fame 
Points on an upright Table. And what an 
eafie and prafticable Method this would 
be, of drawing a piece of Perfpe&ive on 
an Inclined Table ; I leave it to the World 
to Judge. 

But, which is the main thing of all ; he 
has quite dropM the true Problem, and 
fubftituted an other in the Room of it. 

All that is of Ufe, and which is what 
a Man would enquire after and expe£t in 
the Solution of fuch a Problem 5 is bow to 
draw upon an Inclined Tdble y ex. gr. EH^keep- 
ing his perpendicular Pojture AB 9 and his 
Eye, continually in the [elf fame Point at J]: 
And not, how he may fbift hit Eye from 
A, into an other Po/ture C, and there 
have his Perfpeftive F, coincident with 
D, when the Table and Spe&atour are 
both fet upright again 5 and fo to go on at 
this Rate, into an Infinity of Poftures and 
Portions ; which in Pradice, is to do no* 
thing at all, and therefore to prefcribe it, 
is to teach nothing at all. Certainly, as 
there are Rules for Drawing upon Vertical 
and HorixnntalTables, not incumbered with 
any fuch precarious Changes and Removes 
of the Eye 3 fo the like Rules be demon* 
ftrated for Tables inclined to the Horizon ; 

and the Principles on both Sides are fo 

near 
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near a- kin, that the Application is hot 
difficult, to be made from the one to the 
other. 

PROP. XXXVIIt. THEOR. 

(Fig. 3+) 

The Point, to 'which the PerffeBives of any 
Parallels in the Ground Plane, converge of- 
on Tables Inclind to the Horizon; is (as iH 
thofe which are Vertical) determined by the 
InterfeBion of the Table, bj a Ray faffing 
from the Eye, parallel to the aforefaid Pa- 
raiels in the Ground Plane. 

Let the Eye be at A, its Height AB, the 
Ground Pfcne CHDI, the Inclin'd Table 
CEFD, any Parallels in the Ground Plane, 
CLH, 1>KI ; the Line LK parallel to the 
Ground Line CD. Draw the Vifual Plane 
ALK, whofe Se&ion by the Plane of the 
Inclin'd Table, is MN ; which Is therefore • 
the Perfpeftive Reprefentation of the Line 
KL, upon the faid Table. 

It's evident, that when the Vifual Plane 
ALK, becomes parallel to the Horizon, 
the two Sides AL, AK, coincide with 
each other, and the whole Plane falls inta 
the Right Line AP, which is parallel to the 
Horizon, and ftrikes the Table in G,which 
is the Point of Sight. 

Hither 



r 
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, tiither tis, that the tines CM and DN, 
the Perfoe&ives of CL andDK, do con- 
Verge; to. that CG and DG, are the Per- 
fpedives of the Parallels CH, DI, infinirett 
produced. All which is moft eafily de- 
monftrated by the Prifnt, lafter the manner' 
that we, proceeded at Prop. IX; for upright 
Tables. Q.E.D. 

PROP:. StXXEt. T ri E 6 K; 

4 

i 

the Verfpe&irvis of d Lines parallel id the 
Ground Line, are parallel one to another ; 
upon Inclin'd Tables as teeS as "Upright 
ones. 

Thas if the Lirte LK, be parallel to the* 
Ground Line CD, we will demonftrate 
(as at Prop. 3tl.) that its Perfpeftive MN^ 
(hall alfo beparallel to CD 5 and therefore, 
all parallel to one another, QE. ZX 

* * 

C O R O L • 

Therefore all thefe Lines, are drawn tip- 
tin IttetiMtf Tables, after the very fame 
Manner as updn t hofe that are Vertical; 
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PR O P. XL. THEOR. 

r 

the Perfpeftlves of Lines ', Perpendicular to 
the Ground Plane, are to be drawn upon 
Inclin'd Tables, after a very different 
Manner > from what jhey are on upright 

ones* 

> 

For by Prop; XIL upon Vertical Tables, 
thefe Perfpe&ives, are all Perpendicular to 
the Ground Line % and confequently parallel 
to one another. 

The Reafon of which is, becaufe the 
VifualP lanes % which are all perpendicular 
to the Horizon, being cut by the Plane of 
the Table f which is likewife perpendicular 
to the Horizon 5 their common Se&ions 
{w*. The Perfpe&ives of the Lines, per- 
pendicular to the Ground Plane j muft ne- 
ceflarily, be all of them, perpendicular to 
the Ground- Lipe of the Table. 

But is can't be thus, when the Table is 
plac'd ftooping or inclined to the Ground 
Plane. For the Vifual Planes, which are 
all perpendicular to the Horizon, being 
cut by the InclinM Oblique Plane of the 
Table 5 will not make the common Se- 
ctions or Perfpeftives, perpendicular to the 
Ground Line$ but inclining, and that in 
various Angles of Obliquity. 

Nor 
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Nor is there any more, than one Se£Hon 
only, of the IntlinH Table* by a vifual 
Plane 5 wherein the common Seftion, is at 
right Angles to the Ground Line. 

But one there is ; which is, when the 
Fifuat Plane, cuts the Inclin'd Table at 
Right Angles. In this Cafe, the Perfpe- 
£Hve,of a Line perpendicular to the Ground 
PJane, will alio be perpendicular to the 
Ground Line of the Table ; otherwife not, 
as any Man may eafily fatisfie himfelf, 

from the common Principles of Geometry. 
QE.D. 

\ 
\ 

PROP.XLI.THEOR.(Fig.35.) 

IfADBOp be the Plane of a Table, inclin'd 
to the Horizontal Plane DrOn 5 the Rye 
at C, its Height Cr, from whence a Per- 
pendicular as rOn, is let fall to the Cstound 
Line Wp ; Laftly, CB parallel to rn f or 
the Horizontal Plane, fit iking the Inclin'd 
Table in B : Ifay, that n being any vifible 
Point in the Ground Plane; if we fet tiff Op 
—On, and JB—CB, and carrying up the 
lime OB from taB, join the Prints A 
and p 9 with the right Line Ap, interfering 
OBinc; that then the Point c fiall be the 
true PerfpeSive Seat, of the given Point 
n, intheTabk* 7 
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CONSTRUCTION. 

From the Eye at C, draw Cs || \ Bo> as 
alio AD |P to the fame Be?, from the Point 
A* Draw the vifual Ray Cn, cutting the 
Table in the Point s. . 

DEMONSTRATION. 

The Point 4, is the nttttrd Perfpe£Uve 
of the Point », to the Eye at C, upon the 
Inclined Table ; and by Prop, XXXVIII. 
this Point * is found fome where in the</U- 
MdBo. Now Til demonftrate that 4 is co- 
incident with i, determined by the Interfe- 
ron of the Lines A^ and Bo, drawn aftertbe 
Manner, as is exprefs'd in the Propofition- 
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The Triangles sCo, o*a t are Similar ; 
/Therefore, sit : on :: sC ; 04. 
; Again, the Triangles ADp, <v/>, are 
Similar 3 .«•,»•:.. 

Therefore, Dp 20/;: AD :6c } v 
But sn=ss0 4- *» — CB-H>* (be^ayftr of 
fjUfc= AB-H>» (€p*ftr*ft.> a= Da 4- mCte- 
qtafoof fp;=Do-Hf (CwJhrtiS.} therefore 

Again ; q»zso} (CoaftntS} v 
And sC=Bo (becaufe of Paraflel$)n=AD 
(becaufe of Parallels) therefore the Fourth 

Terms 
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Terms of the Proportions are refpeftively 
equal, viz. oazzzoc. 

Therefore the Points a and 4 r , dd coin* 
cide with each other on the Table. 

That is, the Point r, determined by the 
Interferon of the Lines Ap and Bo, is co- 
incident with a, the natural Perfpe&ive of 
m % in the Ground Plane. 

Therefore the Perfpe&ive 6f the Point 
*, in the Ground Plane, is rightly deter* 
• mined, by laying off in the Ground Line, 
op=on\ and in the Horizontal Line^ BA 
=BC, and then drawing Ap r to out the 
Radial Bo in the Point c . £. E. D f 

SCHOl 

Sftiis Demonftration for JnclinM Tables, 
proceeds exaftly after the fame manner, 
with that generaltme givenat Prof. IX. For 
TzWsferpendiculat to the Horizon. All the 
Difference is $ that the Line CB, is there 
ferpendicilar to the Table, and here oblique ; 
which necetfkrily arifes from the different 
Pofition of the Table in that Cafe, and this : 
But in both Cafes k's parallel td the Hori- 
2on, and where it ftrikes the Table, fas 
here at B) determines the Point of Sight, if 
the Lines on, &c. are at Right Angles to 
f he Ground Line Dp 5 or other wife, lorn© 
jjftidental Point, % 
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And thofe that will take the Pains to draw 
the Figure out, may accommodate the Dc- 
monftratioft to any Cafe 5 let the Line on y 
in the Ground Plane, lie (as it does here) 
pafGng through the Foot of the Eye's Per- 
pendicular Cr j or any other ways on either 
Side of the Eye. But indeed, the bare In- 
fpeftion of the Fig. referrM to at the fore- 
xnention'd Prop, will be a fufficient Prod" 
of the Universality of this Demonftration, 
for Incited Tables, without any more 
ado.- 

COROLLARY L 

• 

Hence then we have a Method of tracing 
out praftically, upon any. InclinM Table, 
the Perspective Seats, of any given P^int 
or Points, in the Ground Plane 5 andcon- 
fequently of delineating the entire Scene- 
grsphick Appearancej of any Object, upon 
fuch a Table. 

corol n, 

' The Diftance BA in the Horizontal 
Line (which determines A, the Succedi- 
neousiVolnt ofDiflance) being=CB=w=^r 
-frro\ is therefore = the perpendicular Bi- 
fiance of the Spectator from the Ground Line, 
addetHo the Cotangent if the Tables Jnelina- 



tiov, jthe Eye's Height being the Radius." 
For the Aqgk Csrz=z Bon> the Tables Ho- 
rizontal Inclination. 

. AHb qB, the Perpendicqlar Diftance, 
of the Point of Sight, above the Ground 
Line Dp; is tfhe Co-Secant of the^fame 
Angle : Which Remarks may be U^ful 
inPradice. 

• \ 

9 

P R Q P. XLII. P R O B. XVI. 

Tp draw npon an InpIinM Table, the Perfpe- 
Bive of any Line % perpendicular to the 
Ground Plane. * 

How all Sorts of Lin^s lying in the 
Ground Plane, are to be drawn in Per- 
fpeftive upon thefe Tables; ^ye have 
fhewn already :* But how thofe which are 
raffed afove the Ground Plane, arc to be 
reprefented, is a thing of more Difficulty. 
I fhall <hew therefore, how we may eafily 
and praftically trace out upop a Table, any 
how inclined to the Horizon, the Perfpcr 
. fpeftive, of any Line, which ftands ert& 
on the Ground Plane : it being eafie from 
•thenc?, to draw the Perfpe&ives of any 
Lines that are oblique thereto ; as we have 
intimated before; in vertical Perfpeftivc, 

K. 4. Prom 
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# From the Foot of the Perpendicular + 
where it ftands in the Ground Plane, car- 
ry a Line of Incidence to the Ground Lino 
oftheTaMe. . 

On this Line of Incidence, imagine a 
Plane to be ereded perpendicular to the 
Ground Plane ; by which Means, it will alfo 
be perpendicular to the Inclind Table ; and 
its common Seition therewith, will be at 
Right Angles to the Ground Line. This 
common Se&ipn, for Diftindion fake, I 
call the Perpendicular of the Table, and 
is reprefented in Fig. 35. by the Line B0, 
Thro* the Apex or Top of the Perpendicu- 
lar, conceive another Plane to be carried, 
parallel to the Ground Plane, whofe com- 
mon Se&ion with the Table, will be a new 

Ground lane, and parallel to the former 
below. 

Where the common Se&ion of this Ho- 
'ri&ontd Plane, and the former Ereft one, 
cuts the TJabfe, will be the nem Pvtnt of 
Incidence, for the Apex of the P^rpendicu T 
lar ; whofe Diftance alfo, from the nm t 
Ground Line,, is that Part of the aforefaid 
common Sedion of the two Planes, which 
lies between the new Point of Incidence, and* 
$he Apex of the Perpendicular. 

And thus, having the two Points of tip 
cidence, viz*, for the Foot, and Apex of 
$he Perpendicular j as alfo the Diftance of 

each 
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each from its relpeflive Ground Line ; we 
are only to determine (by the Help of the 
Rule demonstrated in the laft Prop.) the 
PerfpeSive Seat of each of thefe Points) and 
fo join them with a Right Line 5 which 
Will be the true Scenographick . Appear* 
ance r of the Perpendicular fropofed* upon 
the Inclining Table. 

Now the Inclination of the Tabic, the 
Height of the propos'd Perpendicular, and 
the Diftance of its Foot, from the Ground 
Line, being all adually given 5 it s eafie to 
find, the Diftance of the Apex, from the 
new Ground Line, and whereabouts the new 
Point ef Incidence falls in the Table. 

For ; Radius, to Co-fecant of the Tables 
inclination, fo the given Height of the Per- 
pendicular, to a Fourth ; whiph is equal to 
the Segment of the Perpendicular of the Table, 
intercepted bet ween/hePointsof Incidence* 
of the Foot and Apex of the Height pro^ 
pas d. 

And as Radius, to Cotangent of the Tar 
bles Inclination, fo tht given Height^ to 3 
4th; which fufrtraftedTromthe Diftance 
of the Foot from the Ground Line ; gives 
the Diftance of the Apex from the new 
Ground Line. . 

And after this, I believe there cannot be 
Oiueh Difficulty remaining, with Refpeft 
to the Pradicek of ferfpeaiye upon thefe 
fort of Tables, The. 
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The Inverje Method of Perfpe&ive. 

Hitherto we have been converfant, about 
that Part of the Prattice of PterfpeSive, 
which is very properly calPd the Direft ; 
fince it is the Method of proceeding, from 
the Objeft it felf, to its Perfpeftive Ap- 
pearance; fo that knowing the true Form 
and Pofition of the former, we can imme- 
diately trace out the Later on the Table. 

The Inverfe of this, (hews how, oy a 
retrograde Sort of Rrocefs, from the Per- 
fpeftive given ; to determine the Figure 
and Situation of the Original or Prototype : 
Wfiich Method I (hall now exempRfie iii 
fome few Problems, but fufficient to lead 
the Reader (who is well inftructed in the 
foregoing Practice) into all the Parts and 
Steps of this. 

PROP. JCLIII. P R O B. XVII. 

Any Point in the Perfpeltiye Table, being 
given ; let it b<e required^ to find its Origi- 
nal Seat in thj Ground Plane.Qcc Fjg. 1 5. 

Let O be a Point given in the Table ; 
thro' which draw any two Lines at 
Liberty, which produce, till they cut 
the Horizontal Line. ex. gr. in G, and D, 
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and the ground line in N and M ; lb that 
the entire Lines themfelves, are DOM, 
and GON. From the Points D, G, lee 
fell the Perpendiculars DF, GH, to cut 
the Ground Line in the Points F,.H 5 and 
from B, draw the Lines BF, BH. Than 
from the Points M, N, qVajy the Lines 
MK, ML, far del t« BF, BH, refpeaively j 
which interfeft each other in I : I fay, that 
I is the true Original, of the Point O in the 
Perfpe&ive Table, 

Otherwife thus. (Fig. 15. Nv i^> 

Let / be any Point in the Table, the 
Seat of whofe Original, in the Ground 
PUne, is required. 

Draw a Line from B the Point of Sight, 
thro 1 the giveo Point /, till it cut the 
Ground Line in D; at £>, ereft DF per- 
pendicular to the Ground Line ; and 
having drawn a Line from the Point of Du 
fentfC, thro'/; produce it till it cuts the 
Ground Line, in E. In the Perpendicular 
DF, $et off DF=QE. Then will P be the 
Point fought 

The Demon ftration of thejfe Pra&ices 
will be very eafie, to thofe that underftand 
the Reafon, of the Operations at Prob. I. ' 

However, for the fake of thofe, that may 
defire to fee them demonftrated, I (hall add 
the Demonstrations, and that of each Pra- 
flice diftindly, DEMON- 
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DEMON, of the Firfl Prttfice. 

t * 

* 

The Lines OG and OD, af e drfwn from 
the Point O, till they cot the Horizontal 
tine in G and D. And (by Conftru&iori) 
the Lines GHand DF, are Perpendiculars 
from the Points G and D, to the Ground 
Lint EF. 

Now by Carol. VI, VII. Prop. IX. all 
Lines in the Ground Plane, . parallel to BF, 
rtin,up*in the Perfpeftive Table, to the- 
Point D 5 as aifo thefe which are parallel 
to BH, cdnverge to G. 

But Cby Gonjtruft.) the Lines NL and 
MK, are refpe&ively parallel tQ BH and 

Therefore the Lines NL and MK in the 
Ground Plane, infinitely producM ; are the 
Originals anfweririg to the Perfpe&ivcs NG 
and MD. ' 

Therefore the Point I, which is the In- 
terfeQiOn, of the faid infinitely pfoduc'd 
lines NL and MK, is alfo the true Orh 
ginaL of the Point O in the Perfpe&ive 
Table. & E. D. * 

\ * 

m 

DEMON.^ tbt Second VriB'm. 

•By Co»flr*8. the Line DF is perpendir 
cvilaf to the gtomi Lim y therefore by 
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Carol. VI. Prop. IX. the Line DB, is the 
Perfpeftive of DF infinitely product 5 or 
vice verfd y OF infinitely produc'd, the 
Original of BfD ; and confequently the 
Or kind of the Point/, muft of Neceffity 
be fomewhere in the (aid Line DF pro- 
duc'd. But aifo fince C is by Hyfoth. 
the Point of Diftutce, and the Points C, 
f, E, do by Cooftrua. lie all in a Right 
Line ; and moreover fince by. Co»ftr*0. 
DF is taken equal to DE ; therefore by 
Fro/.X. F is the true O/gw-i/ of the Point 
/in the Table* &E.D. »j 

' • < • • • 

PROP. XLIV. PRQB. XVIIL 

Giving any Line in the Table, to determine 
its Original; *'* the Ground PUne! 

1. Let the Line given in the Table, be 
terminated both ways* viz*, by the Hori- 
somtd and the Qtounl Line 5 e$. gr. MD, 

From the Point D in the Horizontal 
Line, let fall DF perpendicular to the 
Ground Line, and ii>cerfediDg It in F; 
then from B, the Foot of the Eye's Per*. 

Kndicular, draw a Line to F; and from 
(where the Line given cuts the gromd 
JJnt) draw MK at liberty, fw&el to BF« 
I fay that the Line MK infinitely produced, 
is the true Qrigiml or frototyft of MD in. 
the Table. The 
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The Demonstration is apparent, front 
what has been faid before. 

2. Let the Line be terminated by the 
ground Line y and fome other Point in the 
Table ; as ex. gr. the Line MO. 

Having produced the given Line MO, 
till it cuts the Horizontal Line of the Ta- 
ble in D, and drawn DF, and BF, and 
MK, in that manner that was (hewn juft 
jiow ; we have nothing to do* but only 
according to Prob. XVII. foregoing, to de* 
terrnine tht Original of the Point O f of 
what Point in the ground Plane, belongs 
to O in the Table. And having by that 
Means found the Point I, we have con- 
fequently, the Line ML for the Prototype 

«fMO. 

3- Let the Line be terminated by the 
Horizontal Une y and fome other Point in 
the Table ; as ex. gr. the Line DO. 

Produce DO, till it cuts the Ground 
Line in M, and draw DF, BF, MK, as 
before ; then determining I (in MK; for the 
Prototype of O ; all the infinite Produ&ion 
of the Line IK beyond I, will be the true 
Original of DO* 

4* Let the Line given in the Table, 
be terminated neither by the Horizontal, 
nor the ground Line j as ex, gr. the Line 

PQ. 

Having 
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Having produc'd it both ways, till it 
cuts the Horizontal Line in C, and the 
ground Line in R; from C, lei: fall CB 
perpendicular to the ground Line, and 
draw BE ; then from R, extend the Line 
RL at liberty, parallel to BE; in which 
Line, the Points K, L, the refpeftive Ori* 
ginals of Q^ P, may be determined (as by 
?r*6. XVII.) and confequently KL, for the 
Prototype of the given Line PQ. 

Or thus : Having drawn CE, BE, and 
RL, as before 5 take any Point in the 
Table, at Liberty, as O, and from thence 
carry two Lines at-Liberty, thro* the Extre- 
mities P and Q, producing them till they 
cut the Ground Line in M,N, and the Ho- 
rizontal Line in D, G 5 from whence let 
fall the Perpendiculars DP, GH, and from 
B, draw the Lines BF, BH. Then from 
the Points M, N, draw the Lines MK, 
NL, at Liberty, parallel to BF, Btt re- 
fpe&ively, which produce till they inter- 
fed the Line RL, in the Points KL. I fay, 
the Line KL is the true Original of QP. 
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V 

PROP. XLV. P ROR XIX. 

Amy Angle king given in the Table ; tb 

fmd nm Angle in the Ground Plane, t\ 
mkkhtbefsid Angle imtbt TMe, is equ4 
m Refrefcnutitn. 



1 ! Ill 



the Paint P, was taleti at Lb> 
berty in the Table, through which wcrd 
drawn the Lines PO, PQ t any bow, fo 
that the Angle OPQ; be formed 1 ; and it 
berequit'd t& determine the Angle in die 
Ground Planey to which the: feid Angle 
OPQ & toftd m ReprefemtihOHl 

'The Line* containing the given Angle* 
bfttng>prdduG?dtiIl they cut the Marizmul 
Line, in the Points G, C r and the ground 
Lime in N, R ; from, the Point* G, C, let 
faO the Perpendiculars GH, Cfi, each 
equal to the; Byes Perpendicular AR 
Prom B draw the Lines » BH; BE, to .tbtf 
Points Hi and E ; and from the Points: M 
and R before determioM ; iit the ground 
Line, produce the Lines NI and RK, pa- 
rallel refpe&ively to BH, BE, which in- 
terfeft each other in the Point L. I fay 
that the Angle RLN, is the Angle fought* 
vix. That to which OPQ in the Tabfe* 
ii equal in Reprefentation. 
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For front the Practices already demon* 
ftrated, we will (hew, that the Prototypes 
ofPO, and PQ_,-are found in the* Lines 
NI, RK produc'd, and confequentty that 
the Angle of the Prototypes NLR, is the 
true Angle reprefented by OPQ, in the 
Table* . * . 

S« C tt O L* 

' t ' 

After what has been demonftrated of 
the Practice of the /jnw/t Method of Per- 
fpedive, with refpeft to Lines 1&A Angles ; 
there can be no Difficulty remaining, how 
to extend the fame to ?/*#<•- Figures, or 
even to Solids themfelves. Tis true* chat 
will be more laborious ; however, there 
ate no new Rules, and 'twill be but a. bare 
Repetition Of* the Work aUeady done* 
Ex. "Or. If,we were to compfcat in the 
Gr<mnj.-VUt*e, the Original of the Plane 
Figure OPQ. in the TMe, 

Having determin'd the Angle NLR, 
anfwering to OPQ. in die T*ble, fin<J an- 
other .Angle *in the Ground Plane, equal 
in Reprefentation to fome other in the 
Table, tx.'£ti to O, or Q. 

IHtake O for Example 5 and producing 
Qp, tttl it cuts above and below in D and 
M, and drawing DP and BF as before ; I 
produce MI, parallel to BF, which inter* 
ftftsthe Lines- RL aadNL, before drawn, 

L m 
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in I and K, and fo cuts off the Figure IKL* 
for the true Trototyfe of OQP. 

And thus we tftve gone through^all that 
is of grand ufe, cither in the Dtr td or In- 
ifarfe Pra&ice of P^rfpe&ivc ; and I'll ven- 
ture to • fay, That one who well under- 
ftands the foregoing Pra&lctr, with their 
Denjonftrations, may fucceffively attempt 
any Problems whatfoever relating to either 
of them. * 

1 (hall conclude, with fome brief Ob- 
fertatiO&s, Upon amofi curious and uftful 
Problem in this Science, wffieh, to the 
beft of my Knowledge, ha*, never been 
fo mticfoas touched upon, by any of'thofe 
who have written the rnoft MathematkaUj 
this way ; for nothing of this Kind, is ever 
to be expe&ed from the common Mecha- 
nical Pra&itioners. < v r i« t ttv v r 

The Problem is this, #fc. Giving an Ob- 
jeSl in the Ground-Pfanc^ jyitb^s Dtflance 
fi^ the, Tabled 

($j& To find fuch a proper Vijtanca of the 
Eye from the Table/ that the Original or 
Prototype paay be to its Perfpe&Lve on the 
Table (Area to Area) in any given Ratio 

of Majority. ' '!; :• ' 

Note, I fay, in any given Ratio of Md+ 
jotity: For the Se&iori of the Vifual. Pjr*. 
mid on the Table, will ever be Ids, than 
its Bafis, in the Ground-Plane. \* To 
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To fotve this Problem, in one of the 
tnoft ufefttl Cafes in Practice ; will be as 
much if I need do : Thofe that have a 
mind to do k in more, may do it at their 
Leafure* 

And though t have aftUally folvM fome 
Cafes of this Problem ^*^^r 4/^, yet 
t fhall not bring in thofe Computations 
here 5 being f refol*ed tt> ufe no other, but 
pure Geometrical • Reafonings in this 
Treat ife* 

Suppofe therefore (at Fig. 6 .) that/the 
Obje& DE, being a Circle in the Ground • 
Plane, it were required that its Perfpe- 
ftiveupon the Table GD, (hould bed 
Circle, and a Circle^ ,whofe Area ihould 
be to that of DE, in the Ratio of the . 
Line N to the Line M. w $L f 

The Height of the Eye A is fuppofed to b« umfvntPVTLj 
^0Sftg^kKikmB^Km. we will denote by 

the Line ft. %e fiUfL 

But what is.Waoted, is that particular 
Difianee of the Eye from the Table ; that 
the yifual Cone may hot only be cut fubcon* 
tr*rily> by the Plane oC the Table; but 
alio that the SeBion mdy be to the Ba£ 
in the affigoed Proportion, of N to M 

Without fuppofing apy ihing at all oft 
CircU y or the Cbnftruftion mention'd before 
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at that Fig 6 ; we'll imagine the. Eye to£e 
at the Pant F ; being wholly ignorant 

L 2 where- 



44 



a, 



• 



t 150 ] 

whereabout the Point F is, or 1f,hs 
5S from the Table. And therefore 
imagining the Vifual Rayes FE ? F», to be 
SalTweTl fiippofc the Saflion fought 
for, to be CD. 

Now DE : © DC : : M : N {Hyfotbefis^ 
That is • DE q : DC< : : M :'N. 

And fuppofing a PerpendicuUr from the 

Eye to the ff*miri~h «* **£*£! 
=1FD, will fall feme where on the other 

Side of it. Let that Line be F A * 
Then DE* : DC* : : FE« : FA«- 
Becaofe BF (wherever it falls) is perpen- 
S to the cfround Plane, therefore it 
is parallel to the Table Gp. . .*.. 

.ThereforeDFB =PED. 

But becaufe F A = FD (CwftraB.) and 
FB is perpendicular (Q>*fr«$.) therefore, 
AFB-DFB, and AB=BD. ' • 

§ 

Therefore AFB=FED. 

' Therefore the Angle AFB, muft be a 
J&gtoone. If 
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If fo, then it muft be to : FA* : : 
BE : BA. 

But FE"J ; FA«J : : M : N ^ConJiruS,') 

Therefore BE ; B A : : M ; N. 

ButBA=BD; 

Therefore BE f BD : : M : N. 

And. BE-BD : BD : : M-N : N ; 

ThatisDE:BB::M-N:N\ 

Therefore BD the proper Diftance of 
the five from the Table, is deterniin'd. 
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A brief Account of fome Things. 
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J. Of Scenes for the Stage. 

ATHE^ TR £ painted according to 
the Rules of Art, appears a Reigu- 
lar Piece of Perfpeftive; when 
viewed frpm a certain Point. Not are 
there any other Rules needful to the Un- 
derstanding, all the Mathtmttkdi Part of 
this fine Piece of Theory 5 than only fome 
of thofe demonftrated in the foregoing 
Treatife. 

I believe there is none that has written, 
both fo much, and fo curioufly upon this 
Subjed, as the Famous Jefuit Andre* 
JPozzo, w his two Volumes of ArthiuBmt 
in Perfpetfive, efpecially the Sesomd ; which 
therefore, all that are defirous. of being 
informed in thefe Matters, will do very 
well to confult. But there is enough in 
the Fir ft Volume, to let any Perfon, into 
the true Kjumltigty Vfi twd, Qwftrnttw 
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of Seems, who, together with thefe Rules, 
a&ually iees the Difpofition of all in a 
Theatre. 

Here the Reader <may find, the proper 
Dimenjions of thefeveral Parts of a Thea* 
*ter; the Method of finding the Point of' 
Sight therein, and the Diftance from 
• s whence it {hall appear a Juft Piece of Per- 
fitf&ive. Alfo how the Scenes are di- 
fposM and direfted in their Grooves ; what 
their proper Heights are ; how by knowing 
the Width between the nearest and fartheH 
Grooves;, the Length of the Theatre, or 
the Pittance of its Voint > from the JSdge 
of the Stage, may be found ; with various 
ether curious and ufeful Pradices relating 
to this Matter, . ; . 

All which being fo amply and partial- 
latly treated of, by the aforefaid Author ; 
I (hall not need to enlarge on them here, 
bur refer the inquifitive Reader thither, 
where he will meet with all the Satisfa- 
ftion he can reafonably cfcOre, 



|L Whether more than one Ihint of Sight 
on/y, he to he admitted in Pieces of rer- 
Jfe&ive. 

To anfwer this, *tis neceflary that we 

* ^iftinguiftij with the Excebnt Author juft 

now i^ntiotfd. . 

1 »Jis 
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'Tis one thing to fpeak itttkf Grofs, of 
any Work of large and great Extent 5 and 
anothefeping, to fpeak of , the federal di* 
m»8 Parts of that Work: / 

In the former Senfe, more* Points of 
Sight, than one, are to be admitted. 

In the latter, viz. When w% i^eak of 
any particular Part of a Work, we ought to 
affigi 
each 

Many Points of Sighl 
fame Piece, or where there is one fole en- 
tire Defign ; would be more prejudicial to 
the Work, in, many Refpefts, than the 
making ufe of one only. 

For whereas, if one only be made ufe of, 
'tis then plain, that from fome me deter mind 
Point, a compleat and perfeff View, may 
* bq, taken of the whole Peice ; if feveral be 
introduced, then there is no one Point, 
from whence you can have a perfeft View 
of the whole; but all that can be done, is 
to view each feveral Part of it, from its 
own proper Point. 

Betides, good Painting, being but an 
Imitation of Nature 5 a Painter is hot o? 
blig'd to make his Work appear real, or as 
the very Life, from any Point ; but from 
fome determinate Point only. Nor indeed 
is it poffible that he jChould do fo. For if 
fbif Pi#ure x ex.gr. upon fuch a Tjble, be 
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an exa& Reprefcntation of the IJfe$ the 
Life it felf, and the Eye which draws it, be- 
ing in this or that Pofuion • cis imfoflible 
that that fame Pifture, (hould be an exa& 
Reprefcntation of the fame Life, as it ap- 
• pears to that Eye, which is now fhifted 

• into a dew Place or Pofition. 

In a Word ; together with the Reafon 
of the thing, we may add this alfo; that 
pqe Point of Sight only, is to be found in 
the Performances vf the greateH Ai*ft& s f 

when 'tis a ftmple Defign, and the Work 
confifts bt»t of one Piece. 

III. How to avoid Confufion, in fettingVUni 
or Elevations, inPerffeftive. 

• 

If when the Vim of any Figure is drawn , 
in Perfpeftive, it happens (thro* the too 
great Obliquity of the Vifual Lines) , that 
the Parts of it are crouded tod clofe toge- 
ther, and by that Means become confnfed 
and indiftinft ; this may be eafily reme- 
died, by making choice of a new Ground 
Line, farther diftant from the Horizontal 
line, and To drawing a frefh Perfpe&ive 

• Plan ; which if not yet diftintt enough, 
the Space between the Horizon ana the 
Ground Line may be ftill enlarg'd, and fo \" 
a new Plan drawn as before* , 
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So likewife in Etevatiops 9 when by Reafon 

of too near an Approach to the Point of Sight , 
the Proje&ures of the feveral Altitudes, 
cannot well be diftinguifh'd ^nd defign'd ; 
the Remedy for this Inconvenience, is by 
letting the Elevation at fome due £>iftance, 
farther from the Point of Sight $ in which 
Cafe, the Parts which before were confu- 
fed, by Reafon of the too great Obliquity, 
will now become more obvious and di- 
ftinft. 

• 

IV, How deficient figures, may be made to 
appear comfteat, or any Figures may be 
made to appear qf other Dimenpons, thorn 
they reaHy are j by the Helf of Perfte&ive. 

*Tis fuppofed here, that fome certain 
determinate Point is fixM, from whence 
'tis required, that the Figures fhould ap* 
pear compleat. 

And the Perfpeftiye Work being done* 
with Refpeft to that one Point $♦ it's iin- 
poflible it fliould appear perfeft, when 
* view'd from any bther Point but that 
alone. 

Suppofe a Rooty were of fuch a Figure, 
as wanted only one Angle or Corner, of a 
true Square, ahd this Deleft Were to be re* 
medied by Perfpe&ive ; and the Room 
which is now a Trapezium, were to be 

made 
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made appear from a certain Point ask 
would, if it bad been really Square. 

If the deficient Trimgle> be painted oft 
the WaU, adjoyning thereto, as it ought to 
be by the Rules of Perlpeftive, for the Eye 
in the Point affigned 5 I fay then, that if 
the Place be viewed from that Poiot, it 
will appear, as if it had been a true Square. 

If amy Space were to be made appear 
Jjonger or Broader, than it really is, ac- 
cording to any Meafure or Proportion afc 
iigned 5 this will be done by drawing ac- 
cording to the Rules of vertical Perfpectiye, 
v bn the Waft or Wainfcoat r at the fartheft 
End, that Augmentation of the Area which 
is required* * . . . 

As for Example, if an Area or Ground- 
floor were 4aFoot long and 10 broad 5 and 
it were \o |>e j made appear (keeping the 
fame Width) as an Area of 60. Foot long i 
I fay, that if an Area of 20 Foot, be 
painted in PerfpeQivs on the Wall or Wan* 
Tcoat (as a Table) ^according to the frofer 
Balance, from whence it is to be view U$ 
that then to an Eyefix'd in that Point, it' 
will appear as if- the Space it felf were in 
reality fo much longer. * 

The Reafon of which is moft obvious ; 
for (idee by the Suppofition, the defittd 
Incredfe of the Area, is drawn in Perfpe- 
ftive, according to the due Height and Di- 

ftanc® 
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fiance of the Eye, on a Table cre&ed at 
the fai;theft #, End of the Space proposed * 
that Piece of Perfpe&ivewill undoubtedly 
appear to tfie Eye feated in its proper 
Point, ju ft as the defired Prolongation of 
the Area it felf would have done, if it had} 
been true and real. And consequently^- 
the whole together, viz.* the real Area of 
40 Foot, and the Perfpe&ive of the 20^ 
upon the Wall 5 will appear, as an Arga^ 
of the real Dimenfiohs of 6a w6uld have 
done. 

If the fcetnitig Increafe of Dimenfions 
were to be upwards, inftead of long or broad* 
wajs ; as if for £xample # a Room or Entry, 
were to be made appeaf higher tjian it 
really is : In order to this Effeft,! we are 
to confider the Rabf or Cieling % ; a*a Tabled 
add thereon to draw by the Rules of, Ho* 
rixontal JP*rffe&jve y th£ Representation pf 
What' we would/have, according -to the 
intended Place and Seat of the Eye. ^Nor * 
Can there be Iny manner of Difficulty. y? 
any Practices of this kind, when the Agree*; 
ment between Horizontal and Vertical Per* 
fpedive, which we have demortftrated at 
Prof. XXX VIL is well confiderU; . 
1 • By fuch like Artifices likewife (tho' not 
quite fo eafily, becaufe it is more difficult 
to draw Pieces of Perfpe&ive accurately, 
upon Inclind .Tables, thari upon Vprigbt 
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Ones) may Inditing or Reclining Wa 
made to appear Ere& ; and ^rthat/pain- 
ting on the faid Walls, the true Scenogra- 
phick Appearances, of thofe Parts of the 
Areas, of the Roof or Floor, which are de- 
ficient or redundant, from, or above, what 
would be taken ra, by a true Perpendicu- 
lar Pofition. For when a Wall Inclines^ 
the under Pavement, or Floor, is greater 
than the Cieling 5 when it Reclines, his 
lefs 5 when Ere& 9 both are equal. 

V. Of Light s And Shtddows. ' 

Befides the rigorous Mathematical Part 
ofPerfpeftive, which fhews upon demons 
ftrative Principles, after what Manner the 
Outlines of Bodies are to be reprefented, or 
drawn upon a Table, for any given Height 
or Diftance of the Eye 5 there is another, 
relating to the apt Diftinffion of Lights and 
Shaddows : Which depending much upon 
Nature and dbfervation, one may call (not 
improperly) the Vhyficd Part of Perfpe^ 
aiye. *Tis the Perfedion of this Skill, 
that mainly furprizes in all Performances 
of this Kind. A jjuft Mixture of Lights 
8nd Shaddows, without accurate deigning, 
Xvould not indeed pleafe a judge in theft 
Matters ; but the beft Defign in jthe World, 
with unnatural Lights and Shaddows, 

would 



would fcarce pleafe any Body. It's Icfs 
eafie for a Fault (that is any thing grofs) to 
lie concealed in this Part, than it is in the 
other ; which is concernM only in the 
drawing the Proje&ion of Lines. For a 
Fault here, is aFaultagainfty*/*^/* Nature^ 
which every one that obferves, is a Judge 
of; but there, it is againft Mathematical 
T>emonfiration y which few are cooverfant 
with.* , 

How (hocking would it hp, to fee in a 

Pi&iire, a very, deep find ftrong Shaddow, to* 
get her wab a dark and cloudy She > Or the 
Lights let in, on the fame Side, that the 

Shaddomfall of -5 when every Body knows, 
that the Light mud neceffarily come on 
the contrary Skf e ! 

Thefe are Blunders which would eafily 
be conceded by thofe* that might not be 
able to teflf whether fuch and fuch Lines were 
rightly directed to their proper Point iff the 
Pi&ttre, or mo ; or whether juch a Column, or 
Tree, were aptly difpos'd, and of its jufi 
Height and Form. 

However, it may be ufeful to obferve 
in thefe Cafes, that befides the Part or # 
Quarter, from whence the Light comes ; 
the Qualify and Kjnd, the Altitude and D/~ 
ftanle of the Lights, and the Manner of 
the III li ruination, is to be regarded. , 
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It's one thing, to reprcfent Bodies as J 

enlightned by Torches or Candles, and an- 
other, as by the Smn. 

Again, Things that are in* the open Air y 
are not enlightned after the fame Manner, 
as tbofe that receive the Light, only thro' 
a Hole or Window. 

Nor is an Objeft enlightned by fever al I 

. Luminaries, after the fame manner, that 
it is by one alone. Nor when it is en- 
lightned by a-Reflex'd'Or Reverberated Light t 
is it to appear with that lively Brightnefs ; 
as when it is expos'd to open\zx\A weft Ra- 
diations. 

All thefe-are to be confiderM, before a 
Man attempts to exprefs the Effeds of 
Illumination in a Pi&ure. It's certain, for 
Example ; that the newer the Lucid Body 
is, by fo much the more Divergency have 
the Rays of Light; and the farther , by fo 
much the more do they approach, to a 3 

fenfible ParaMifine. And therefore Illumi- 
nations by Lamps, and fuch like very near 
Luminaries, are to be exprelsM Scenogra- 
phhally; in fijch a Manner, that the Shades 
fhould be more plentiful, than the Lights. 
Whereas thofe which arecaus'd by the di- 
reft Rayes of the Sun, are to be defign'd u 

OrthographicaRy, fo as that the Lights and. f 

Shades fhould be equally diftributed about^ f 
In like Manner, fbould the Portions, Al- 
titude* ji 

. • . s 
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titudes and Distances of Luminaries, be 
confitjer-d, in Order to give Shaddows, 
their due *Form 9 Proportions and Dimenfions* 
Not forgetting the Effe&s of fever al Lights 
conjunftly illuminating a Body, whereby 
"the Shadctow beepmes/i/^fr and more du 
lute, than when it is projected by one fingle 
Light alone ; except where the Shaddows 
happen to interfed, one another ; for there, 
viz. at the common Seflion, jhc Shade is 
always intenfe and deep, 

Shaddows are of no lefs Ufe, in all the 
Arts of Imagery and Reprefentation 5 than 
they are to the Purpofes of AHronomy and 
Geography 1 where they ferve to evince 4 
feme- of the moft important Conclufions 
In both Sciences. 

Tis . by thefe that tye arc (bmetimes led 
into Dilutions, that are infinitely pleafant 
and agreeaBle to its. We miftake a little 
Paint, fqr Life and Reality ; think tfift 
Superficies, fome times to lie a raifed folid 
Body, and at other times to be hollow and 
deprefled. 

And fo very fine and artful, are fbme 
Impoftures of this Kind, that 'tis almoft 
ImpoOible for this beft Judges to find them 
out ; pure Judgment without particular As* 
quaint dnte and Experience, being not fuf- 
lCient to correft the Errors, we run into 
upon fuch Appearances. 

M 2 It 
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It won' t be amifs to take Notice here, 
that there org fome Cafes, wherein, without 
particular Consideration and Regsrd, had to 
the fallings both of the Lights and Shaddowt 3 
n>e /we forced to remain in Absolute Sufpence 
about the true Form And Figure of a Body, 
whether it be Cone Ave or Convex ; really ho L 
Jm And funk in y or elje elevated And Protube- 
rant : And this upon the Score of a real Am- 
biguity that there is in the Appearance ; 
fiqce the Body, which is thus reprefented, 
may be either Copcaye or Convex; and 
it is to be deter min'd only fropi the Lights 
and Shaddpws, which of the two it is. 

Thus for Example ; iuppofe there is a 
Round drawn, and fhfded, on one Side. 

I am fure by the Shade, that it cannot 
poffibty; be a Flat, or a meer Circular Area, 
which is thus reprefeqted, but a (Sqitf 5 
but then whether it be f&flft* or Gibbous y 
I cannot y^t teD, without farther ConfJde- 
r§tion. But observing how the Shaddowis 
drawn,* and at the fame time knowing on 
which Side the Light falls ; I can eafily de- 
termine the Matter. 

For if the Light falls on the Right Side 
(for Example) and the Pifture be fhad^d m 
/M/fatne Side ; I know then, that it muft 
necefTarily represent a Concave : But if the 
Shade be on the oppofite Side, to that on 
which the Light comes 5 1 am fure it muft 

exprefs 
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exprefs a Convex. For thus the Appearanc6s 
would be, if a Solid, and a Hollow #*- 
mifphere, were to be exposed to the Light : 
The Protuberance of the former, would 
make it enlightened, arid the finking in 
of the latter, would make it (haded ; on 
the fame Side that the Light falls*. 

I need fay nothing here, how the Fi- 
gures, of the Shaddows. of Bodies, are to 
be determinM Mathematically. For I have 
ftewn already,, at SrioUL Prop. XXXIV. 
that tbi$ Pradjce, fs only the Inverfe, of 
the Ordinary Perfpe&ive, and may be per* 
form'd by the Rules. 

However, thofe that pleafe, may make 
ufe of the common Method 5 by drawing 
I^imtfram the light, ami from the Foot of 
the Perpendicular, let fall from the Sight, to 
the Ground Platte; which is in Effeft the 
very fame Method ftifl. > 

Thus at Fig. VII. Prop. VII. If rfie 
Reftangle APBN, were an Opake Body, 
whofe Sbaddow were to be determined; 
the Li^ht being at K, and its Altitude KV. 
The Lines KA, KB, extended from the 
Light, thro' the Angles A, B, and pro- 
duced to meet in D, E, the Lines VP 
VN* drawn froifl V, thro' the Angles 
P, N* in, the Ground Plane ; determine the 
Sbaddot* PDNE : Which is alfo a Piece of 
ordinary Peripeaive> in which DP, EN, 

Mj - a qtf* 
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tre Radial Lines running up to the Point of 
$irht V 5 as we have demon ft rated at 
Prop- XXXIV. 

VI. Of Pittnres in PiHures. 

Whenever any PJfture is reprefented a* 
drawn m another Pt&ure ; the Reprefen- 
tation ought to be, according to the View 
of the real Spedator, who fees the ftH 
Pifture with that feeottd Pi&ure in it 5 and 
not according, to the View of any Perfon 
} drawn, in the Qrft Pi&ure, who is ima- 
gined to be a Spectator of thefecond. 

Thus for Example, fuppofe a Perfon 
were to paint jfpeBes, drawing the Pi&ure? 
o>{ Alexander the Great. He ought not in his 
Peice, to exprefs the Pi&qre of Alexan der 9 
as Alexander appear'd to Ape&es, or accor- 
ding to ApeBes's Veiw - r but accprding to 
his own proper Image or Idea, 

And the, Reafon is plain. For that 
Image of Alexander, which is a Copy to 
ApeMes ;. is an Original or Archetype, to our 
Painter; And confequently ought to be 
exprefe'd by him, according to his own 
Idea. 

And from hence a Judgment may be 
made (by thofe that are skilful this way) 
of the Defefts or Perfe&ions of many pom- 
pous Peices, wherein Reprefentations of 
this Kind are made. And 
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And thus 1 have faid, what I propofe 
to fay of thefe Matters here 

I had defignd in this Treatiie likewife, 
a particular Account of Miliurj PtrfftBivt % 
or that which is made ufe of in the defign- 
ing of FortifitAdHs : But this Sort tf Ptt~ 
Jpe&ivt, depending upon quite different 
Principles, from what the Comma* does; 
ought to be explain'd and illuftrated, with 
Examples, by k felf ; which perhaps it 
may be, in another Place. 

I fbali here, at the Clofe of what ha? 
hitherto been faid, of hirett Vifioo, fob. 
join one Problem, relating to RefrdSed and 
RejUBed Vifion. n " - 

I have formerly fliown in another Place. 
[viz. WST1TVT. FLVX. Prob. 1 5.3 how 
the Foci nay be determin'd, for all Sorts of 
Glafles, of what Figure foever they are ; 
receiving, either parallel, Diverging or Gw- 
i*rgi»g Raye»; and that by the Help of 
erne General Equation, to be interpreted ac- 
cording to the particular Nature of each 
Curve : Which Method, I have fince 1m- 
prov'd, In more RefpeQs than one. 

But what I. intend here, is of a quite 
different Nature, vix» a Geometrical Con- 
ftruBkm^oc an eafie and accurate Method, 
of truing the Progrefs of a Raj by Scale and 
Camf*fs,ind which I think to beldiffcreot, 

from 
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from what I have feen, relating to this 
Matter. . • . 

Let MN (fig. 3S.) be feme Refraaing 
QrcuUr Surface, .ienfer than the ambient 
Medium ?, G the rtdhtfag Point ; GAH 
the Axis produc'd thro' th# Centre at Li- 
berty ; GHDP, the Incident Ray, pro- 
duc'd at Liberty ; AN /drawn . from the 
Centre A, to the Point of Incidence N. 

Upon N, „tmith the J'*p*e Radius NA, 
ftrike an Arch AC; and from A, let faS 
AD, fttfeniicuhr to the Incident Ray 
NE>» wmch produce till . it cuts the Circle 
again m-C; and draw NC. • ';.': 

. The Quantities »,| », denoting the 
Proportion of the Sines of the Angle Of 
faiiknfe and the Re/tufted Angle $ make 
fciP i NC ;: w-* :», and' join. PC Let 
Ml W, the Angle Pm , and cut PC 
it|Q; frofn whence tet feli <&B, $&$nw? 
diifd*r rape. ■ "■■•■.<■<■ .«•■ '.-:. 
*:... Taking the, £ag;£ <*f B G* Wffw^Cow- 
paffes* ftfike-an Areh therewtfk.4ipo» *fce 
Centre of $e',Refraftingr:Surface A, . ; ; , ■■ 
•Lsftfa yppn <AN, a« a piaq^tery,,^ 
fcribe a Semi-Circle, cutting the foregwn* 
tion'd Arch in F. * - ■ t - v , t 

I fay, that laying a Ruler from iNJ tp 
F ; it {hall cut the i£***, in the Point 1^, 
which is th& Focsu fought: Or which ^ 
the lame thing, the Line N£ produc d, 
is the true Ref rafted Ray. T he 
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The Lmonftration of which Conftru. 
tfiotty is as follows. 

.Becaufe AD is ferfendicuUr to GN in 
D, therefore CND = AND= the Angle ' 
of Incidence ; and fo CD is the Sine 
thereof. 

Farther, becaufe PN : NC : : «r-» : n t 
and the Angle PNC is bifeftedi there- 
fore alfo, PQ,: QC : : m-n :ti. 

But fince QBis perpendicular to AC, 
from thence Nfr and; BQ. are parallel 5 

Therefore PQ.:QC::Dti:BC, "" 
Therefore DB : BC : r m-» : *, •""" 
Therefore DC : BC I: m : #, ; : . 
Therefore CB is = the oVwi oB "the R* 
frtBed Angle. 

j < ■ 

Farthers becaufe the Point F is deter- 
mined by the loterfetfton of the Circle 
AFN, with the Circle whofe Radius is 
x=BC; therefore it's evident, not only 
that AF — BC, but alfo that the. Angle 
AFN is a Right one, or AF perpendicular 
to FN. r 

Therefore NF is the true JUff4&ei R^ 
and H the Focus/ &.E.D. r 

Thofe that have a Mind to i** may ia- 
veftigate the Focal Dtftaoce, .after the 
following or forne fuch like .Manner; 
having the Angle of Incidence, the Ra- 
dius 
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:he Surface ; the Diftance of the 
ig Poirtt in the Axis from the ( 
if the Surface, and the Ratio of 
on, all given. 

ne (Jt being omitted in the Figure"). 
idicular, let fell from the Point of 
■ N, to the Axis in R. 
; Right Angled A 1 AND, there's 
AND, given} whence AD and 
given. Alfo MG being given, 
and GD (=*VaGi— Ar>J 
in. /. alfo G N ( = GD-N D 
ii"^~AD» — yAN«^-ADi is 
By Similar A" G A : AD : : GN : 
hich is therefore given. Again, by 
A U GA : GD::GN:GR, which 
ore given. Therefore, GA— GR= 
liven alfo. 

I 'The A 1 ' RNH, AFH are Simi- 
rtfofe NR : RH : : AP : HP, thjt 
RA+AH :: AF : •'AW-AP, 
NRi x AW — NR« X AF?=: API 
-frAF« x sRAx AH + AFi X 
rhich gives but an Adfetled Qu*' 
Equation, for the finding of AH 
ance of the '/«<«, from the Centre 
leftafting Surface. £. E.I. 
i. That this Conjhrngim md'In. 
on, fuppofe nothing, 'of the Rtyii 
eit the Axis of the KtfrtSingSttr- 
fue, 
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face, but proceed all one, whether nears 
- or further off. 

2. The Refra&ed Ray becomes eithc 

ftraBti (to the Axis) or Converging, c 
Diverging, that is, the Focus, is at an // 
finite, finite , or more tktri Infinite Diftanci 
according as the Angle EAF, is e^u*l t mot 
or Up, than a Right one. 

?. If the Curve MN were any othi 
befidesa Circle ; its Property being giver 
by the Methods of Tagatti, we can dra> 
a Line, as AN ferfendieulsr to the Curv 
at the given Point of Incidence N; an 
then proceed as before. So that let tr 

. Curvature, be what it will, the Concourf 
of the Rayes as Refraded thereby, may I 
Practically and yet Geometrically trac 
out. 

4. This Conftrudion may eafily be a 
ply'd to any Sort of Refle&iag Surface, \ 
well as to RefrtMing ones; the Qpantici 
w, », which before were in the Ratio 
the Refraction, being now put equal 01 
to another. 
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